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A.  DESCRIPTION  OF  PROJECT 


1 ■ Background 


Discharge  of  wastewaters  into  the  ocean,  estuaries  and  inland 
waterways  by  communities  and  industries  has  been  common  in  the  past  and 
has  been  justified  in  short-range  economic  terms.  However,  the  subsequent 
degradation  of  waterways  by  these  discharges  has  aroused  deep  and  sincere 
public  concern.  Local,  regional,  state  and  federal  agencies  have  responded 
by  implementing  new  standards  for  discharges  to  protect  and  recover  these 
public  waters  for  maximum  beneficial  utilization.  Many  programs  and 
proposed  standards  outlining  substantial  improvements  in  degree  of  treatment 
required  for  municipal  and  industrial  wastewater  effluents  have  been  promoted 
and  in  some  cases  implemented. 

Coupled  v/ith  this  demand  for  higher  quality  wastewater  discharges 
is  a grov/ing  concern  for  the  conservation,  reclamation  and  reuse  of  all 
natural  resources.  Increasing  demands  by  growing  communities  for  higher 
quality  urban  water  supplies  v/ill  continue  to  deplete  existing  surface  and 
subsurface  water  sources  which  now  supply  municipal,  agricultural,  recre- 
ational, fish,  wildlife  and  other  needs.  Unless  it  is  realized  that  treated 
wastewater  can  and  must  eventually  be  returned  to  the  hydrologic  system, 
extensive  local  and  regional  areas  will  be  directly  affected  by  increasing 
and  conflicting  water  demands  and  water  shortages. 

Recognizing  the  need  for  comprehensive  wastewater  and  residual 
solids  management  within  the  total  resource  system,  the  Corps  of  Engineers 
has  initiated  the  Pilot  Wastewater  Management  Program  in  five  metropolitan 
regions  throughout  the  United  States;  the  Boston  Region  in  the  Merrimack 
River  Basin;  the  Detroit  Region  in  seven  river  basins  draining  into  Lake  Erie; 
the  Cleveland-Akron  Region;  the  Chicago  Region  in  several  v/atersheds 
draining  into  the  south  end  of  Lake  Michigan;  and  the  San  Francisco  Bay- 
Delta  Region.  In  July,  1971,  the  Corps  of  Engineers,  San  Francisco  District, 
completed  a feasibility  report  on  wastewater  management  alternatives  in  the 
San  Francisco  Bay  and  Sacramento-  San  Joaquin  Delta  Area  which  explored 
the  problem  of  regional  w-astewater  management  and  outlined  the  need  for 
a more  detailed  study.  This  detailed  study  was  undertaken  by  the  Corps 
with  consultant  support  in  the  current  survey-scope  work  which  is  part  of 
the  San  Francisco  Bay-Delta  Wastewater  and  Residual  Solids  Management 
Study. 


In  many  areas  of  the  San  Francisco  Bay-Delta  Region  there  exists  the 
possibility  to  utilize  wastewaters  and  residual  solids  in  improving  existing 
( and  dons;  by  providing  replacement  irrigation  waters  which  would  release  more 


potable  water  from  that  demand,  by  increasing  the  productivity  of  range 
and  forest  lands,  by  providing  fertilizers  and  nutrients  for  crops,  by 
enhancing  and  improving  flows  in  waterways,  by  replenishing  and  enhan- 
cing wildlife,  fish  and  recreational  areas  and  by  other  productive  appli- 
cations. Critical  water  shortages  exist  or  are  anticipated  in  certain 
areas  in  the  Region,  and  wastewaters  reclaimed  through  land  application 
could  be  applied  in  these  areas  to  meet  these  needs. 

V 

^^--^his  study  presents  the  results  of  the  environmental  assessment 
of  selected  representative  wastewater  sites.  It  is  based  on  reconnais- 
sance level  field  inspection  of  the  sites,  supporting  office  studies,  and 
a review  of  pertinent  and  updated  information  presented  in  previous  reports 
of  the  Wastewater  and  Residual  Solids  Management  Study,  This  study 
will  provide  basic  materials  required  in  the  preparation  of  an  environmental 
impact  statement  on  the  application  of  wastewaters  generated  within  the 
12  counties  of  the  Region  to  selected  sites. 


2 - The  Land  Application  Alternative 

The  general  objective  of  the  regional  wastewater  water  quality 
management  program  is  to  determine  the  most  economical  and  beneficial 
use  of  wastewaters  compatible  with  existing  and  future  land  uses  and  the 
recognized  need  to  protect  and  enhance  the  quality  of  various  elements 
of  the  environment.  With  increasing  population  levels,  the  expansion 
of  high  density  urban  land  uses,  and  rapidly  expanding  economic  activity, 
increased  pressure  has  been  applied  to  our  water,  air,  and  land  resources. 
[ This  has  resulted  in  a demand  for  greater  reuse  of  all  resources  and 

^ effective  measures  to  protect  recognized  environmental  values. 

^ Although  the  disposal  of  wastewater  to  the  marine,  estuaries,  or 

' fresh  water  environments  is  considered  a viable  alternative  to  land 

; application,  progressively  higher  levels  of  wastewater  treatment  will 

I generally  be  required.  Associated  with  these  higher  levels  of  treatment 

I • will  be  greater  quantities  of  sludges  wh'ch  also  have  disposal  problems. 

Land  application  of  wastewa’^er  and  sludges  by  irrigation  is  based  on 
using  the  soil  column  with  its  vegetative  or  crop  cover  as  a treatment 
unit  process  and  has  the  following  advantages: 

1 . It  does  not  require  expensive  tertiary  treatment. 

2.  The  volume  and  type  of  sludges  associated  with  conventional 
secondary  levels  of  treatment  can  be  utilized  beneficially 
through  the  sar.e  facilities  provided  for  the  wastewater 

apwM  .cations . 

3.  It  presents  an  opportunity  for  recycling  the  water  and  many 
of  its  constituents , 
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The  concept  of  wastewater  reuse  offers  a number  of  attractive 
opportunities  for  environmental  enhancement.  Maximum  use  of  the 
natural  processes  to  accomplish  purification  of  wastewater  is  in  keeping 
with  the  goal  of  management  of  all  resources  - air,  land  and  water  - as 
a total  recirculating  system.  Potential  opportunities  for  environmental 
benefits  include  the  replacement  of  higher  quality  water  resources 
presently  committed  to  less  demanding  uses,  the  reduction  of  diversions 
from  natural  streams,  the  improvement  of  groundwater  levels  through 
groundwater  recharge,  and  the  increase  in  wildlife  carrying  capacities 
through  improved  vegetative  covers. 


3 - The  Study  Area 

The  area  selected  for  investigation  and  identification  of  suitable 
sites  for  potential  land  application  of  treated  wastewater  and  residual 
solids  originating  in  the  12-county  source  area  is  shown  in  Figure  V-A-1  . 
This  39-county  area  encompasses  about  70,000  square  miles  and  extends 
from  the  Cascade  Mountains  in  the  north  to  the  Tehachapi  Mountains  in 
the  south  and  from  the  Sierra  Nevada  Mountains  in  the  east  to  the  Pacific 
Ocean  in  the  west.  It  includes  all  or  major  portions  of  seven  hydrologic 
sub-regions  with  climates  ranging  from  arid  to  maritime. 

The  water  resources  of  the  San  Francisco  Bay,  the  Sacramento  and 
San  Joaquin  Rivers  and  the  Delta  support  many  unique  and  important 
natural  resources  of  regional  and  national  interest.  Protection  of  these 
resources  has  resulted  in  a continuing  effort  to  effectively  manage  waste- 
waters  from  all  sources. 

The  Study  Area  also  includes  a large  and  highly  successful  economy 
based  on  the  irrigation  of  over  seven  million  acres  of  agricultural  crops. 

The  irrigated  area  is  expected  to  grow  to  about  nine  million  acres  by  the 
year  2020  if  adequate  water  supplies  can  be  developed.  The  gradual 
deterioration  of  the  quality  of  available  water,  particularly  groundwater, 
is  a great  concern  throughout  the  Study  Area.  Increased  diversions  of 
upstream  waters  and  the  introduction  of  concentrated  return  flows  have 
lowered  the  quality  of  water  available  to  many  downstream  users. 

a.  Drainage 

The  seven  hydrologic  sub-basins  of  the  Study'  Project  Area  are 
shown  in  Figures  V-A-2  and  V-A-3.  They  consist  of  the  following: 


1 . San  Francisco  Bay 
2.  Sacramento  River 


3.  Sacramento-San  Joaquin  Delta  - Central  Sierra-Consumnes , 
Mokelumne,  and  Calaveras  Rivers 

4.  San  Joaquin  River 

5.  Uularo  Lake,  Kings  and  Kern  Rivers 

6.  North  Coastal 

7.  Central  Coastal. 

The  second,  third,  fourth,  and  fifth  listed  sub-basins  comprise  California's 
great  Central  Valley  (Figure  V-A-4) . The  Central  Valley  together  with  the 
San  Francisco  Bay  sub-basin  constitutes  one  great  drainage  basin  for  all 
flows  going  through  the  Golden  Gate  with  the  exception  of  (1)  the  Tulare 
Lake  sub-basin  which  is  actually  a closed  interior  basin  separated  from 
the  San  Joaquin  River  drainage  by  a low  elevation  divide,  and  (2)  the 
Goose  Lake  closed  basin  in  north-central  Modoc  County  and  southwest 
Lake  County  (Oregon)  which  is  topographically  considered  the  northern- 
most extension  of  the  Sacramento  River  drainage  and  specifically  of  the 
Pit  River  drainage  tributary.  The  San  Francisco  Bay-Delta  constitutes  the 
estuarine  "mouth"  of  this  great  Central  Valley  drainage  basin. 

The  12-county  waste  source  region  encompassing  the  estuarine 
system  occupies  about  10,000  square  miles.  About  80  percent  of  this 
area  is  immediately  tributary  to  this  estuarine  system.  The  remaining 
portions  drain  directly  to  the  Pacific  Ocean  through  many  small  minor 
stream  channels  or  through  other  more  important  streams  and  water  bodies. 
The  most  significant  examples  of  these  are  the  Russian  River  basin  in 
Sonoma  County  and  the  Tomales  Bay  drainages  of  Marin  County. 

b.  Geology,  Geomorphology  and  Topography 

The  Study  Region  lies  wholly  within  the  Pacific  Coast  mountain 
ranges  system,  one  of  the  major  landform  regions  of  North  America,  The 
Study  Region  specifically  encompasses  parts  of  three  geomorphic  provinces 
of  California,  the  Coast  Ranges,  the  Great  or  Central  Valley,  and  the 
Cascade-Sierra  Nevada  Ranges  (Refs,  1,2). 

"The  Coast  Ranges  comprise  a series  of  nearly  parallel  mountain 
ranges  and  valleys  that  trend  in  a northwesterly  direction  and  rise  to 
elevations  of  over  4000  feet.  This  trend  is  largely  controlled  by  the 
geologic  structure  of  the  underlying  rocks,  which  is  dominated  by  the 
active  San  Andreas  Fault  System  running  nearly  the  full  length  of  the 
Coast  Ranges"  (Ref.  1).  The  fault  system  in  the  San  Francisco  Bay-Delta 
area  is  shown  in  Figure  V-A-5.  The  Coast  Ranges  in  the  Study  Region 
include  three  rather  generalized  physiographic  regions;  (1)  the  highlands 
consisting  of  rolling  hills  to  fairly  rugged  mountains,  (2)  the  intermountain 
valleys,  most  of  which  arc  youthful)  and  V-shaped,  and  (3)  the  San 
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Figure  V-A-2 
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BASIN  PLANNING  AREAS 

1 A - KLAMATH  RIVER 

1 B - NORTH  COASTAL 

2 - SAN  FRANCISCO  BAY 

3 - central  COASTAL 

4 A - SANTA  CLARA  RIVER 

4 B - LOS  ANGELES  RIVER 

5 A - SACRAMENTO  RIVER 

5  B - SACRAMENTO  - SAN  JOAQUIN  DELTA 
5 C - SAn  JOAQUIN 

5 D“  king  and  KERN  RIVERS  and  TULARE  LAKE 

6 A -LAHONTAN  (NORTH) 

6 B - LAHONTAN  (SOUTH) 

7 A - COLORADO  RIVER  (WEST ) 

7 B-  COLORADO  RIVER  (EAST) 

8 - SANTA  ANA  RIVER 

9 - SAN  DIEGO 
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Francisco  Bay  depression  which  divides  the  Coast  Ranges  into  a nor’.;i  and 
central  sections.  The  San  Francisco  Bay  depression  and  the  interrnounta.n 
valleys  are  gently  sloping  to  nearly  flat  flood-plains  and  low  lerraces  wit‘ 
gently  rolling  alluvial  fans  and  older  terrace  remnants  lying  adjacent  to  •ne 
upland  areas . 

"The  Great  Valley  consists  of  a central,  comparatively  flat  alluvi.  ’ 
plain,  about  400  miles  long  and  50  miles  wide,  lying  between  the  Coast 
Ranges  on  the  west  and  the  Sierra  Nevada  range  on  the  east.  Elevations 
in  the  Great  Valley,  with  few  exceptions,  range  from  sea  level  to  100  feet  ' 
(Rif.  1.)  The  Central  Valley  includes  three  physiographic  regions;  (1)  ih 
Sacramento  Valley  to  the  north,  (2)  the  San  Joaquin  Valley  to  the  soui.n 
including  the  Tulare  Lake  closed  basin  in  the  southern  end,  and  (3)  th 
Delta,  a unique  geornorphic  region  encompassing  about  1150  square  .mil.-: 
at  the  confluence  of  the  Sacramento  and  Joaquin  Rivers  interlaced  v.hth 
about  700  miles  of  meandering  v.'aterways . 

The  Sierra  Nevada  consists  of  broad  foothills  and  rugged  mountains 
ranging  to  over  10,000  feet;  it  is  composed  of  a high  fault  block  cf  gra.ni:  u 
an'd  metamorphic  rock  formations  which  are  overlain  v.'ith  remnants  of 
Tertiary  (1  to  60  mi”ion  year  old)  volcanic  and  sedimentary  rocks.  Th:. 
block  tilts  in  a gentle  downward  slope  to  the  west  which  dips  beneath  the 
sediments  of  the  Central  Valley.  Deep  canyons  cut  by  river  action  at  rigitt 
angles  to  the  trend  of  the  the  mountains  are  characteristic  along  the  westcni 
slopes . 


"The  rocks  of  the  Coast  Range  are  predominantly  consolidated  marine 
sedir:icntary'  and  volcanic  rocks.  Unconsolidated  marine  sediments  and 
alluvial  dc;po."its  aie  also  present  in  the  valley  floor  and  in  San  Francisco 
Bay.  Consolidated  rocks  in  the  Great  Valley  province  are  also  present, 
but  lie  at  depths  below  thick  accumulations  of  unconsolidated  alluvial 
deposits.  Common  to  all  of  the  alternative  wastewater  management  systems 
are  the  active  San  Andreos  Fault  System  and  the  weak,  compressible, 
unconsolidated  sediments  of  the  San  Francisco  Bay  and  Delta  area"  (Ref.  1.) 

c.  Terrestrial  Ecology  and  Soils 

The  Study  Region  includes  several  of  the  major  terrestrial  communitie 
or  biomes  of  the  North  American  conti"ent;  the  Northern  Coniferous  or  Ever- 
green forests  (tiaga),  the  Moist  Coniferous  forests.  Temperate  grasslands, 
and  Chaparral  (Ref.  3.)  The  Study  Region  is  also  located  completely  within 
one  of  the  great  soil  group  regions  of  North  America,  that  of  the  complex 
soils  of  mountains  and  mountain  valleys  (Refs.  3,4.)  This  region  is 
assoc.'iated  with  area.'",  v.’hich  are  geologically  young,  where  the  controls  of 
climate  and  vegetation  have  not  had  the  time  to  develop  a uniform  soil  cover 


over  a larne  region.  It  includes  elements  of  other  regionally  uniform  or 
zonal  types  of  soils  tOvjCther  with  the  geologically  young  azonal  soils,  the 
variations  depending  upon  clin. ate , vegetation,  elevation,  and  latitude. 

Northern  Coniferous  Forests  stretch  in  a broad  belt  all  the  way 
across  Canada  and  in  somewhat  narrow  belts  down  from  western  Canada 
along  the  eastern  half  of  the  Pacific  Coast  mountain  system  and  all  along 
the  Sierra  Nevada.  The  identifying  life  forms  are  the  needle-leaved  ever- 
green trees,  such  as  the  spruces,  firs,  and  pines.  The  associated  dense 
shade  often  produces  a poorly  developed  understory  or  shrub  and  herb  layer. 
Since  coniferous  needles  decay  rather  slowly,  associated  soils  tend  to 
develop  the  characteristic  podzol  profile,  particularly  with  cool,  ..amid 
climates.  Podzol  soils,  common  in  mountainous  areas,  especially  in 
coniferous  regions,  are  rarely  more  than  two  feet  in  depth.  The  humified, 
humifying,  and  leaching  surface  or  "A"  horizon  (the  topsoil)  of  the  soil 
profile  consists  typically  of  a top  humus  layer,  which  is  acidic  and  thin, 
and  a lower  pale,  washed-out  looking,  white  or  ash-grey  zone  which  is 
highly  leached  of  elements  such  as  iron  and  aluminum.  The  mineralized 
subsurface  or  "B"  horizon  (the  subsoil)  typically  is  a clayey,  brown  zone 
formed  by  the  accumulation  of  deposited  elements  such  as  iron  and  aluminum. 
In  the  Study  Region,  these  types  of  forest  habitats  are  primarily  confined  to 
the  western  slopes  of  the  Sierra  Nevada  and  generally  between  tne  elevations 
of  1,200  to  10,000  feet  (Refs.  3,5.)  Some  of  the  more  noted  of  the  dominant 
trees  are  the  Ponderosa  or  yellow  pine  at  the  lower  elevations  or  transition 
zone  and  the  red  fir  and  lodgepole  pine  at  the  higher  elevations  or  Canadian 
zone . 


Moist  coniferous  forests  occur  all  along  the  western  part  of  the 
Pacific  Coast  mountain  system  from  Alaska  to  central  California,  wherever 
the  temperatures  are  higher  than  that  occuring  in  Northern  Coniferous 
forest  areas,  the  seasonal  range  relatively  small,  and  the  humidity  very 
high.  Fog  compensates  for  high  precipitation  in  the  southern  areas  and 
particularly  in  the  San  Francisco  Bay  area.  The  identifying  life  form  is 
still  the  needle-leaved  evergreen  tree.  In  the  Study  Region,  the  most 
distinctive  species  is  the  redwood  (Sequoia  sempervirens  .)  These  forests 
are  distinguished  from  the  Northern  Coniferous  by  a well  developed  under- 
story wherever  any  ligh*^  filters  through  together  with  an  abundance  of  mosses 
and  other  moisture- livine  lesser  plants.  The  tendency  toward  podzol  soil 
formation  is  to  be  expected  because  of  the  associated  higher  precipitation 
and  moisture  levels. 

Temperate  eiasslands  in  the  Study  Region  are  confined  primarily  to 
the  great  flatlands  of  the  Central  Valley.  They  occur  naturally  where  rain- 
fall is  too  low  to  support  forest  habitats  but  higher  than  that  associated 
with  desert  habitats.  These  grasslands  are  typically  associated  with  chernozemic 
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■stii's.  The  chernozems  themselves  are  associated  with  more  humid  cliniati 
cei'c'itlon.s . Their  topsoil:;  contain  much  more  organic  matter  and  therefore 
are  much  darker  and  deeper,  usually  several  feet.  Their  subsoils  conud.. 
cor!‘,  ontrations  of  calcium  carbonate  or  lime  produced  from  the  decay  and 
subsequent  leaching  of  dead  grass.  Prairie  soils  are  associated  with 
intermediate  rainfal'  levels.  Topsoils  are  brown-black  and,  with  less 
leaching,  have  high  mineral  and  organic  content.  The  topsoil  and  subsoil 
varies  in  depth  from  2.5  to  6 feet  typically.  Chesnut  and  brown  soils  are 
associated  with  steppe  or  semi-arid  climatic  conditions.  Their  topsoils  aic 
thinner.  Lovrer  iuimus  and  less  precipitation  produce  the  chesnut  and  browr; 
color.  A lime  accumulation  layer  typically  is  within  a foot  or  tv;o  of  the 
surface . 


Chaparral  habitats  occur  in  the  Study  Region  generally  along  the 
eastern  part  of  the  Coast  Range  north  of  the  Golden  Gate,  throughout  the 
Coast  Range  south  of  the  Golden  Gate,  and  all  along  the  foothills  and  vab  y 
margins  of  tii'^  Sierra  Nevada  in  what  is  referred  to  as  the  Upper  Soitoran  l.ic- 
Zonc  (500  to  -,500  feet  elevation)  (Refs.  3,5.)  These  habitats  are  associate- 
with  an  abundance  of  winter  rainfall  together  with  dry  summers.  The  iden- 
tifying life  forn:j  of  the  chaparral  proper  or  coastal  chaparral  are  shrubs  with 
hard,  thick  evergreen  leaves.  In  the  Study  Region,  chamis  (Adenostoma)  and 
mancanita  OVetostaphylos)  are  typical  common  shrubs  v.;hjch  cflcn  form  den 'c 
thickets.  A number  of  evergreen  oaks  are  also  characteristic  as  cither  shrub, 
or  trees.  Chapcrral  habitats  also  include  "broad-sclerophyll  woodlands" 
whe.''o  scatter’.  ’ trees  arc  the  identifying  life  forms.  "Smooth  grass  and 
sparse,  rc'unued  clusters  of  trees  give  the  woodland  a groomed,  parklike 
appearance"  Olef.  5.)  Live  oaks  are  common  together  with  occasionally 
r'nter.mingling  Cali^'ornia  sycamores  and  the  distinctive  digger  pine.  The  non- 
native trees  of  the  Eucalyptus  genus  are  also  found  in  chapairal  regions  in. 
the  Study  Region.  Chaparral  habitats  are  considered  intermediate  betv^een 
grasslands  and  northern  coniferous  forests.  Chaparral  habitats  are  frequently 
associated  with  chesnut  and  brown  soils  which  have  been  briefly  described 
in  the  previous  paragraph. 


Plant  communities  are  regional  elements  of  vegetation  w'hich  are 
characterized  by  recurrent  or  distinctive  assemblages  of  certain  dominant 
plant  species  or  distinctive  plant  types.  Both  climatic  and  edaphic  (soil 
and  other  "local")  conditions  affect  the  distribution  of  plants  and,  in  the 
process,  regulate  plant  communities.  The  processes  are  complex  and  the 
various  plant  community  or  habitat  classification  schemes  are  many. 

Table  V-A- 1 presents  a superficial  comparison  of  three  different  vegetative 
cover,  habitat,  and  community  classification  schema  together  whth  some 
indicator  plant  species  for  some  of  the  categories.  It  should  be  pointed 
out  that  technically  speaking  plant  communities  and  habitat  types  are  not 
synonymous . 
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Table  V-A-1 


VEGETATIVE  COVER  TYPES,  CALIFORNIA  HABITAT  TYPES  AND  PLANT  COMMUNITIES 

AND  SOME  ASSOCIATED  INDICATOR  PLANT  SPECIES  

USSCS  Calif.  Fish  & Wildlife  Munz  & Keck's 

Meietative  Plan  Habitat  Typesl/  Plant  Communities^ 

Cover  Types!/ 


Coniferous 
F ore  s t 


Hardwoods 


Grass-Forbs-^ 


Chaparral- 
Mt.  Brush 


Southern 
Desert  Shrub 
Pinyon-Juniper 
Marsh 


Redwood  Forest 

Coast  Redwood,  Douglas  fir, 
California  laurel  (bay) 
tan-bark  oak,  madrone. 
Rhododendron 
Coastal  forest 

Douglas  fir,  redwood 
California  laurel , 
tan-bark  oak,  madrone 
Pine- fir-chaparral 
Minor  conifers 


Hardwood 

Live  oak,  black  oak 
Woodland-chaparral  - — - 
Woodland-sagebrush  — 
-Woodland-grasses 
Caks,  broadleaf 
trees,  grasses 
Grasslands 

Filaree,  fescue, 
cheat  grass,  brome, 
soft  chess 

Chaparral 

Chamise,  manzanita, 
Ceanothus 


Coast  sagebrush 
Saltbrush- buck  wheat 


Redwood  Forest 

Coast  Redwood,  Douglas  fir 
tan-bark  oak.  Rhododendron 
wax  myrtle 

Douglas  fir  forest 


Yellow  pine  forest 
Closed-cone  pine  forest 

Monterey  pine.  Bishop  pine, 
beach  pine,  Monterey  cypres 
Mixed  evergreen  forest 


Foothill  woodland 
Northern  oak  woodland 


Valley  grassland 

Annual  grass  species  of 
Bromus,  Fetuca,  Avena, 
Stipa 

Coastal  prairie 
Chaparral 

Chamise,  toyon,  coffee- 
berry,  California  lilac, 
manzanita 

Northern  coastal  scrub 
Coastal  strand 
Coastal  sage  scrub 


Pinyon-Juniper  Juniper- Pinyon  pine  Pinyon  juniper  woodland 

Marsh  Marsh  Coastal  salt  marsh 

Seasonal  marsh  Freshwater  marsh 

Water  Lakes,  bays,  reservoirs  

Agriculture  Agriculture 

Urban  Urban  industrial 

Barren  B_arLe  Q 

Note:  designations  on  same  line  rcadil>  com;:arable;  overlapping  designations 
indicated  by  a line  between  dificrrnt  designations 

1.  from  U.S.  Soil  Conservation  Service  v.  grtative  covei  maps 

2.  from  Ref.  32,  Part  A 3.  from  Kef.  75 
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Tip  to  this  point,  the  soil  designotlons  used  have  been  very  grn(.  i.  l . 
.ubl-  V-A-2  gives  a few  of  the  methods  and  terms  used  to  classify  so  !s  f >i 
ine  elected  land  application  study  sites.  Table  V-A-3  gives  a description 
ci  t.io  more  detailed  soil  associations  designations  occuring  in  the  nine 
selected  land  application  study  sites  studied  in  the  previous  Volume  II  o'" 

.he  Study  Proj  ct.  A complete  species  list  for  all  potential  wastewater 
application  areas  is  found  in  the  Appendix  (Chapter  K.) 

d.  Climatology  and  Meteorology 

Th.e  wastewater  sites  are  located  in  climatic  regimes  rangini  from 
semi-arid  tocci.cal.  Annual  precipitation  varies  from  about  10  i".  '•'.rs  in 
po.'tions  of  Sites  A2  and  43  to  almost  60  inches  in  portions  of  Site  21  . 
Approximately  80  percent  of  the  total  annual  precipitation  occurs  in  thr 
'’ive-inonth  period  of  November  through  March  in  each  site.  Table  V-A-4 
'ives  precipitation  and  vegetative  requirement  data  for  the  site  sul  -areas. 
Snowfa'l  is  la’"'’  in  any  of  the  sites  and  is  usually  c -nfined  to  elevations 
above  1,000  feet.  Frosts  in  late  Spring  are  a h^izarc  to  vegetation  in  some 
rcas  . Crops  in  these  areas  are  protected  from  frost  by  sprinklers,  wind 
machines  and  smudge  pots.  Prevailing  winds  in  the  sites  arc  generally  fro.m 
the  oast-southeasterly  to  south-southeasterly  directions  at  an  average  ve’oci-y 
of  2 to  10  miles  per  hour.  Maximum  v.dnd  velocities  in  the  sites  genera  I;y 
occur  during  the  month  of  July. 

Ai:  quality  in  the  sites  is  affected  by  fluctuations  in  pollutant 
emissions  and  by  weather  patterns.  If  emissions  remained  conste.it  from 
year  *o  year,  the  pollution  levels  would  still  fluctuate  widely  with  random 
variations  in  inversion  base,  temperature,  sunshine  and  wind.  Weather 
factors  determine  the  amount  of  air  available  to  dilute  the  contaminants  and 
are  generally  beyond  the  control  of  present  technology. 

Oxidants  is  the  term  used  to  describe  the  photochemical  pollutants 
produced  from  a chemical  reaction  which  takes  place  in  the  atmosphere 
between  NO2  and  organic  compounds  under  the  influence  of  sunshine. 

Various  factors,  including  the  quantities  of  gases  present,  the  volume  of 
air  available  for  dilution,  the  temperature  and  the  amount  of  sunshine  affect 
this  process.  The  major  effects  of  the  presence  of  oxidants  are  visibility 
reduction,  vegetation  damage  and  eye  irritation.  The  largest  fraction  of 
oxidants  is  Ozone;  other  substances  include  nitrogen  dioxide  and  pcro.xy- 
acctylnitrato  (PAN).  The  most  frequent  periods  of  high  oxidants  occur 
during  the  months  of  July  through  November,  and  otherwise  on  warm,  sunn>’, 
windless  days  (Ref,  142.) 

Oxidant  data  from  a full  decade  of  continuous  monitoring  in  the 
Bay  Area  indicates  a trend  of  decreasing  oxidant  levels.  Although  some 
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Table  V-A-2 

SOIL  AND  SUB-SOIL  CLASSIFICATION  METHODS 


Parameter 

Descriptive  Terms 

Texture  (ver/  general) 

Light,  medium,  heavy,  etc. 

Particle  Size 
Distribution 

Sandy  loam,  silty  clay,  etc. 

Association  (identifies 
characteristic  by  location) 

Yolo- Brentwood , Marvin- 
Rincon,  etc. 

Surface  Runoff  Potential  ^ 

Group  A,  B,  C,  etc. 

Capability  (for  stated  ^ 
use  such  as  agriculture) 

Class  I , II , III , etc. 

Geologic  Location 

Marine  Terrace,  Alluvial 
Fan,  etc. 

(From  Vol.  II,  Table  II-C-1,  Pg.  C-7) 


NOTES: 

)J  From  Refs.  lOa-lOj. 


SOIL  ASSOCIATION  PARAMETERS 


r 


\ 


No  d«ta  avallablo. 


PBQ  a D,  Inc. 


AVERAGE  SURFACE  SLOPE  IN  PERCENT 


MONTHLY  AND  ANNUAL  WASTEWATER  APPLICATION  REQUIREMENTS 
FOR  OPTIMUM  VEGETATIVE  GROWTH 
( incheR ) 


Eff.  Preclp. 


variations  in  observed  average  oxidant  levels  may  be  attributed  to  meteor- 
ological variations,  the  general  trend  toward  cleaner  air  must  in  part  be 
attributed  to  more  stringent  control  of  emission  sources.  It  is  therefore 
reasonable  to  assume  that  the  trend  of  decreasing  observed  oxidant  levels 
will  continue  with  continued  source  control. 


A useful  index  of  general  air  quality  in  an  area  is  the  number  of 
instances  of  oxidant  levels  exceeding  a certain  standard  over  a period  of 
time.  The  common  expression  of  high  oxidant  level  occurrence  frequency 
is  the  number  of  days  per  year  with  high  hourly  oxidant  at  or  above  indicated 
levels.  Oxidant  level  designations  for  the  Bay  Area  arc  given  below(R<»f.  M3;) 


Oxidant  Level  (ppm) 


Clean  Air 
Light  Air  Pollution 
Significant  Air  Pollution 
Heavy  Air  Pollution 
Severe  Air  Pollution 
Emergency 


.00  - .05 
.06  - .09 
.10  - .15 
. 16  - .25 


above  .25 


above 


Relative  air  quality  in  a site  is  indicated  by  the  number  of  days  per 
year  with  oxidant  levels  reaclung  the  .10  ppm  standard.  Geographic 
distributions  of  high  hour  oxidant  days  prepared  by  the  Bay  Area  Air  Po’Iution 
Control  District  from  1971  data  indicate  that  the  frequency  of  .10  ppm  oxidant 
days  for  areas  along  the  coast  is  less  than  5 per  year  while  some  areas  in 
the  Livermore  Valley  exceed  50  days  per  year. 


The  California  Protected  Waterways  Plan 


The  California  Protected  Waterways  Plan  (Initial  Elements,  1971) 
is  the  first  report  to  the  California  Legislature  concerning  the  investigations 
carried  out  under  the  California  Protected  Waterways  Program  as  required 
by  the  Protected  Waterways  Act  of  1968.  Part  of  the  program  required,  "the 
identification  of  those  waterways  of  the  state  possessed  of  extraordinary 
scenic,  fishery,  wildlife  or  outdoor  recreation  resources,"  The  term  "water- 
ways" was  defined  by  the  California  Protected  Waterways  Act  to  include, 

"the  waters  and  adjacent  lands  of  streams,  channels,  lakes,  wetlands  and 
lagoons."  The  report  identified  and  classified  the  extraordinary  waterways 
for  each  of  the  major  categories:  scenic,  fishery,  wildlife  and  recreation. 

A master  list  of  extraordinary  waterways  was  compiled  for  these  individual 
evaluations . 


The  California  Protected  Waterways  Plan  was  followed  in  this  study 
to  identify  the  extraordinary  waterways  in  each  potential  land  application 
area  and  to  rate  thorn  at  to  relative  improtance  for  each  major  category. 


A-19 


The  classification  system  used  in  the  California  Protected  Waterways  Plan 
to  evaluate  the  waterways  is  as  follows: 


"Class  I - Premium  waterways.  Statewide  interest  and 
importance  usually  involved;  attract  visitors 
from  throughout  the  State. 

"Class  II  - Very  good  waterways.  Regional  interest  and 
importance  usually  involved;  attract  visitors 
from  a less  than  statewide  area,  normally 
within  about  a 200-mile  radius.  These  water- 
ways have  high  values.  . .but  they  rank  just 
below  those  of  Class  I. 


"Class  III  - Important  waterways.  County-wide  interest 

and  importance  usually  involved;  used  primarily 
by  residents  of  the  county.  Cirteria  evaluation 
ranks  these  just  below  those  of  Class  II." 


The  cri  eria  used  for  evaluating  and  ra.ing  each  waterway  are  as  follows: 

1.  The  size,  present  and  po‘ential  ability  to  produce  and 
support  fish  and  wildlife  populations; 

2.  The  quality  and  quantity  of  the  fishery  and  wildlife 
resources  produced; 

3.  The  presence  of  'are  or  endangered  species; 

4.  Present  and  future  potential  human  use  (quality  and 
quantity)  including  scientific  and  education  pursuits; 

5.  Present  and  future  availability  of  the  waterway  for 
public  use; 

6.  Presence  of  critical  environmental  requirements; 

7.  Geographical  location  related  to  scarcity; 

8.  Aesthetic  condition;  and 

9.  Access,  condition  and  facilities. 


The  four  major  categories  are  subdivided  based  on  type  of  waterway,  type 
of  resources,  scenic  quality  or  recreaMon  usuage.  Farm  ponds  throughout 
the  state  arc  classified  as  Class  I la'vcs  and  reservoirs  in  the  wildlife 
waterway  evaluations.  Wateiways  witnin  each  potential  wastewater 
management  study  area  have  been  recorded  as  to  their  classification  in 
the  California  Protected  Waterways  Plan. 
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f.  Californi a Stdlr-  Scenic  Highw ay  System 

Before  a proposed  highway  route  can  bo  officially  designated  as 
part  of  the  State  Scenic  Highway  System,  the  following  prerequisites  must 
be  met; 

1 . A general  plan  with  included  map  must  be  drawn  up  for 
the  area  outlining  the  environmental  controls  that  will 
be  in  effect . 

2.  A specific  plan  and  map  for  the  specific  development 
proposals  within  the  area  and  guidelines  that  will  be 
in  effect  must  be  completed.  This  specific  plan  may 
replace  the  general  plan  mentioned  above. 

3.  A billboard  ordinance  must  be  in  effect  along  the  corridor 
to  limit  or  forbid  out-of-the-area  advertising. 

4.  A land  use  regulation  system  or  zoning  ordinance  with 
proper  scenic  restrictions  must  be  adopted  by  the  local 
governmental  agency  concerned. 

The  width  of  the  actual  scenic  corridor  along  the  scenic  highway  is  optional; 
it  should  vary  depending  on  topography  and  field  of  vision.  This  is  generally 
decided  on  by  the  local  controll ’sg  body  and  the  California  Division  of 
Highways  regional  controller  (Ref.  60.) 

A number  of  roadways  wi'hin  the  potential  land  application  sites 
have  been  designated  as  included  within  the  California  State  Scenic  High- 
way System  or  have  been  proposed  foi  such  inclusion  and  are  discussed  in 
several  of  the  following  chapters. 

4 - Selected  Sites 

Locations  of  the  selected  sites  are  shown  in  Figure  V-A-7,  and  area 
designations  for  the  sites  are  given  below; 

Site  4 - Grizzly  Island  Wildlife  Refuge 

Site  5 - Northern  Yolo  County  - Woodland 

Site  18  - Northern  Marin,  Sou'hern  Sonoma  Counties  Coast 

Site  21  - Northeastein  S',  norna  County  - Healdsburg 

Site  27  - Salinas  Valley  Area 

Site  28  ■ Southc'rn  San  Mateo  County  Coast 

Site  42  - Southeastern  Centra  Costa  County 

Site  43  - San  Joaquin  County  - Union  and  Roberts  Islands 
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Each  of  the  sites  assessed  in  this  report  has  characteristics  which 
will  effect  wastewater  treatment  and,  with  managed  wastewater  application 
and  drainage,  would  generate  a desired  enviromental  and/or  economic  benefit. 
The  opportunities  for  achieving  objectives  in  these  sites  are  expected  to  be 
representative  of  opportunities  exhibited  by  other  sites  identified  but  not 
evaluated.  A more  detailed  discussion  of  development  objectives  is  provided 
in  section  lb  of  each  of  the  following  eight  site  evaluation  chapters 
(B  through  I.) 

6 - Previous  Studies  and  Data  Sources 

This  report  draws  upon  the  information  and  conclusions  presented 
in  previous  reports  completed  by  the  Corps  of  Engineers  and  by  other  Federal, 
state,  and  local  agencies. 

The  Feasibility  Report,  "Alternatives  for  Manaoinq  Wastewater  in 
the  San  Francisco  Bay  and  Sacramento-San  Joaquin  Delta  Area;"  The 
completion  in  July  1971  of  the  above  identified  feasibility  report  (Ref.  1)  by 
the  San  Francisco  Engineer  District,  U.S.  Army  Corps  of  Engineers,  represented 
the  completion  of  the  first  phase  of  the  Pilot  Wastewater  Management  P.'-ogram 
for  the  San  Francisco  Bay  a.nd  Sacramento-San  Joaquin  Delta  region.  The 
stated  objective  of  the  feasibility  study,  " . . . to  consider  the  problem  of 
regional  wastev;atcr  management;  to  investigate  the  opportunity  offered  by 
regional  wastewater  management;  and  to  explore  the  need  for  subsequent 
more  detailed  study  of  the  problem."  The  conclusions  of  the  feasibility 
report  sot  the  stage  for  the  studies  described  in  this  report  and  its  data  were 
used  in  carrying  out  the  studies. 

Consultant  Report,  Volumes  I,  II,  III,  and  IV  of  the  "San  Francisco 
Ray-Delta  Wastewater  and  Residual  Solids  Management  Study:"  These  reports 
were  completed  by  PBQ&D,  Inc.  under  previous  contracts  with  the  Corps  in 
support  of  their  study  program.  An  inventory  was  made  of  lands  in  the 
39-county  Study  Area  and  specific  land  sites  were  identified  which  were 
considered  suitable  to  receive  secondary  level  treated  wastewaters  for 
land  application  by  irrigation.  Certian  selected  representative  sites  were 
subsociucntly  evaluated  as  to  the  degree  of  suitability  for  wastewater 
application.  Also  a summary  and  projection  of  systems  methodology  for 
wastewater  sludges  and  residual  solids  handling  and  disposal  was  developed. 
Volumes  II  and  IV  have  provided  the  largest  amount  of  information  directly 
pertinent  to  this  environmental  impact  assessment  study. 
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Fodnral.  State,  and  Local  Aaoncifs:  Several  Federal,  State,  and 
local  agencies  were  contacted  for  various  additional,  updating,  or  new 
Information  pertinent  to  this  report.  The  most  significant  of  these  are  listed 
as  follows: 

Federal . 

1.  U.S.  Army  Corps  of  Engineers,  San  Francisco  Engineer  District; 
aerial  photographs  of  Study  Sites  4,  18,  21,  28,  42,  and  43  and  m.iscellaneo’  s 
information  concerning  rare  and  endangered  species. 

2.  U.S.  Geological  Survey;  topographic  maps. 

State . 

3.  California  Regional  Water  Quality  Control  Boards  for  the  Central 
Valley,  San  Francisco  Bay,  and  North  Coast  Regions;  interim  water  quality 
control  plans  and  incidental  informally  transmitted  information  concerning 
water  quality  conditions. 

4.  California  State  Department  of  Parks  and  Recreation:  information 
concerning  registered  historical  landmarks  and  current  and  projected  recre- 
ation plans . 

5.  California  State  Department  of  Fish  and  Game;  miscellaneous 
information  concerning  fish  and  wildlife  conditions,  diseases,  and  specif- 
ically concerning  management  policies  for  the  Grizzley  Island  Wildlife  Refuge. 

6.  Bay  Area  and  Yolo-Solano  Air  Pollution  Control  Districts;  miscel- 
laneous information  concerning  air  quality  conditions. 

Local ■ 


7.  Sonoma  and  Yolo  Counties  Parks  Department  or  Parks  and 
Recreation  Departments;  miscellaneous  information  concerning  the  location 
of  historical  landmarks. 

8.  Planning  Departments  of  Marin,  San  Mateo,  Sonoma,  and  Contra 
Costa  Counties;  miscellaneous  information  concerning  future  land-uses. 
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7 - Study  Approach  and  Methods 


a.  Wastewater  Management  Policies 

This  assessment  assumes  the  following  conditions: 

1.  All  lands  within  each  selected  site  which  are  considered  suitable 
for  wastewater  land  application  will  be  developed  for  this  purpose. 

2.  The  estimated  quantities  of  treated  combined  municipal  and  indus- 
trial wastewaters  for  the  project  year  2000  and  estimated  major  water  quality 
parameters  are  those  presented  in  Table  V-A-5.  The  concentrations  assu.ne 
conventional  secondary  levels  of  treatment.  This  treatment  is  illustrated  in 
the  flow  diagram  of  Figure  V-A-8.  A review  of  Table  V-A-5  indicates  the  es- 
timated effect  of  industrial  wastewaters  on  the  quality  of  the  wastewaters  for 
each  county.  This  infor.mation  provides  the  basis  for  recommendations  for 
separate  treatment  of  certain  industrial  wastewaters. 

3.  Sufficient  storage  capacity  will  be  available  in  the  treatment 
plants  and  in  the  collection  and  conveyance  systems  to  effectively  eliminate 
any  significant  variations  in  either  the  quantity  or  the  quality  of  treated 
wastewaters  available  for  land  application  by  irrigation. 

4.  The  application  rates  are  those  recommended  in  Tables  \'-A-6  and 
V-B-1.  Those  for  Site  4 are  presented  separately  in  Table  V-B-1  because  of 
this  site's  special  characteristics. 

5.  T!;e  water  quality  of  wastewaters  recovered  from  land  appbc.ations 
is  that  estimated  in  Table  V-A-7. 

b.  Land  Uses 


Four  general  categories  of  vegetation  have  been  selected  for  the  range 
of  soils  occurring  in  the  sites  investigated.  These  and  associated  soil  types 
are  shown  in  Table  V-A-9.  Recommended  vegetative  covers  for  the  selected 
land  application  study  sites  are  given  in  Table  V-A-10  and  V-B-2  and  are 
shown  in  the  maps  in  the  appropriate  figures  in  the  subsequent  chapters  of 
this  report  dealing  with  each  of  the  selected  study  sites.  With  very  few  ex- 
ceptions, the  recommended  vegetative  cover  closely  parallels  existing  land 
uses. 


Alternative  future  land  uses  in  the  various  sub-areas  of  the  selected 
land  application  study  sites  correspond  to  specified  objectives  of  waste- 
water application.  These  objectives  include  the  following: 
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Table  V-A-7 


ESTIMATED  QUALITY  OF  RECOVERED  WATER  \J 


Wastewater 

Constituent 

Applied 

Water 

y 

Surface 

Drainage 

■ ' T 

Sub-Surface  Drainage  ; 

or  Groundwater  j 

Forest  .Pasture 
and  Crops 

Rapid 

Infiltration 

Biochemical  Oxygen 

30-60 

6-12 

0.3-0. 6 

0.3-0. 6 

Demand  (BOD) 

1 

Total  Nitrogen  (TN) 

OO-lOO-'^ 

6-20 

3-20 

21-70-'^  ! 

Total  Phosphorus  (TP) 

10-20 

2-4 

1-2 

1-2 

Total  Suspended  Solids 

20-40 

4-8 

0.2-0. 4 

0.2-0. 4 

(TSS) 

I 

Total  Dissolved  Solids 

400-1000 

400-1000  3/ 

800-2000  4/ 

450-1100  6/ 

(TDS) 

Phenols 

— 

— 

— 

— 

Gross  Heavy  Metals 

1-20 

1-16 

0-1  5/ 

0-1  i 

(GHM) 

I 

1 

Oil  and  Grease 

5-15 

0.3-0. 8 

0.3-0. 8 

0.3-0. 8 I 

Coliform  and  Bacteria 

— 

— 

— 

( 

1 

(From  Vol.  II,  Table  fl-E-8,  Pg.“E-39) 


}_/  Based  on  Table  V-A-8. 

1/  See  Table  V-A-5. 

_3/  Water  would  bo  recycled  to  adjacent  lands  for  further  treatment. 

_fl/  Assumes  one-half  of  the  total  application  is  used  for  evaporation  and 

transpiration.  Sub-surface  drains  are  assumed  to  receive  all  applied  salts. 

May  be  30%  higher  depending  on  the  effectiveness  of  the  salt  leaching 
applications  in  removing  heavy  metals. 

Assumes  10  percent  of  water  is  used. 

!_/  Note;  the  most  recent  estimates  indicate  that  these  projected  TN  concen- 
trations may  be  reducable  to  30  percent  of  those  listed. 
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Table  V-A-8 


REMOVAL  EFI  ICIEiMCIES  FOR  IV\ND  APPLICATION  OF  WASTEWATERS 


% Removal  'y 

. 

Spray 

Irrigation 

Overland 

Runoff 

Rapid 

Infiltration 

Biochemical  Oxygen  Demand  (BOD) 

98+ 

98 

80-85 

Chemical  Oxygen  Demand  (COD) 

95+ 

92 

50-60 

Nitrogen  (N) 

85+ 

80 

30-80 V 

Phosphorous  (P) 

99+ 

40-80 

50-60 

Metals 

95+ 

50 

50-60 

Suspended  Solids 

99 

94 

99 

Pathogens 

99 

99 

99 

(From  Vol.  II,  Table  II-C-7,  Pg.  C-25) 


NOTES: 

1/  From  Ref.  17  , P,  30. 

The  results  for  spray  irrigatior  ire  modeled  upon  research  accomplished 
at  Penn  State  University.  For  overland  runoff,  the  values  listed  for  BOD, 
COD,  N and  suspended  solids  are  reported  values  of  an  operation  at 
Paris,  Texas.  All  other  values  for  overland  runoff  and  rapid  infiltration 
are  estimates  by  the  CRREL  staff. 

1/  See  Fig.  V-A-9. 
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Table  V-A-9 


GENERALIZED  SOIL  - 

vegetation  RELATIONSHIPS!/ 

Vegetation  Types 

Soil  Types 

Forests 

Redwood 
Monterey  Pine 

Gravelly  to  clayey  soils  3 feet  or 
more  in  depth  and  located  on  stecji 
uplands  and  terraces  with  20  to  30 
percent  slopes.  Generally  hut  not 
always  Class  VI,  Class  VII  and  Class 
VIII  soils. 

Pastures 

Rye 

Fescue 

Bermuda 

Clovei 

Brome 

Sandy  to  clayey  loams  3 feet  or  rntuo 
in  depth  and  located  on  liasin  rimr, 
terraces  and  uplands  with  10  to  20 
per  cent  slopes.  May  also  occu.ny 
cropland  soils.  Generally  but  not 
always  Class  III,  Class  IV  and  CUas.s 
VI  soils. 

Crops 

Row 

Truck 

Orchard 

Vines 

Grain 

Alfalfa 

Rice 

Sandy  to  clayey  loams  5 feet  or  more 
in  depth  and  located  in  barii]  alluvial 
fans  and  flood  plains  with  0 to  10 
percent  slopes.  Generally  but  net 
always  Class  1,  Class  11  and  CKi;  . Ill 
soils . 

Marsh  Grasses  2/ 

Reed  Canary  Grass 

Sandy  to  silty  loams  S feet  or  more 
in  depth  and  located  in  basin  alluvial 
fans  with  0-2  peioont  slope.  Gencjally 
buL.Jiol  always  Class  I soils.  _ 

X/  The  |)otentic)l  Kind  uses  for  the  various  soil  types  are  cjiven  in  inoie 


detail  in  Table  V-A-10. 

2/  Riipid  infiltration  areas 

(Froni  Vol . II.  Table  lI-C-5,  Pg . C-19) 
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POTENTIAL  VEGETATIVE  COVER 
FOR  WASTEWATER  APPLICATION 


O O OiO 


POTENTIAL  VEGETATIVE  COVER 

FOR  WASTEWATER  APPLICATION  sh..t  2 


1.  The  application  of  maximum  quantities  of  v^astewater  to 
minimum  land  areas.  This  objective  by  itself  would  lean 
stronqly  in  favor  of  using  only  the  more  permeable  soils, 

a staged  closed  sub-surface  drainage  system,  and  a marsh 
grass  vegetative  type  cover. 

2.  The  maximization  of  economic  crop  returns  from  vegetative 
cover  harvests  and  maximum  treatment  of  the  recovered 
waters.  This  objective  v.'ould  lead  toward  maximum 
development  of  a greater  range  of  soils  suitable  for  high 
value  crops  . 

3.  The  maximum  enhancement  of  the  cultural  and  aesthetic 
values  of  sites  by  the  inclusion  of  forest  plantations  in 
site  land  use  pattern.  This  objec'ive  leans  toward 
enchancing  public  acceptance  and  toward  the  prcxiuction 
of  a timber  harvest  which  in  turn  contributes  to  total 
regional  resources. 

4.  The  maximum  treatment  of  wastewaters  applied  to  the 
minimum  land  area.  This  objective  can  be  realized  by 
cultivating  pasture  on  all  soils  suitable  for  crops  and 
rapid  infiltration  applications. 

Other  objectives  will  dictate  a variety  of  land  use  patterns  and  wastewater 
application  rates  . 

c.  Proposed  Site  Development 

General  methods  of  wastewater  distribution  to  land  parcels  will 
include  open  ditches,  buried  pipe  laterals  and  combined  systems.  The 
land  parcels  will  vary  in  size  depending  on  topography,  ov;nership, 
proposed  land  use  and  method  of  application.  Spray  irrigation  will  be  used 
where  forests,  pastures  and  crops  are  involved.  Areas  identified  as  suitable 
for  marsh  grasses  (high-rate  infiltration  areas)  may  be  cither  surface  or 
spray  irrigated.  Site  drainage  systems  will  incorporate  open  surface  drains, 
closed  sub-surface  drains  and  wells.  The  choice  of  specific  systems  will 
depend  on  topograpiiy,  soil  and  sub-soil  conditions,  vegetative  cover, 
groundwater  levels  and  water  quality  protection  requircirif  nls  . Closed  sub- 
surface drainage  systems  would  not  be  installed  ordinarily  until  ground- 
water  levels  had  risen  to  within  about  10  foot  of  the  ground  suiface.  Ko  sub- 
surface drainaoe  systems  would  be  installed  in  forest  or  pasture  areas. 

Development  of  comprehensive  site  sy.stcms  for  the  conveyance, 
distribution,  aiiplication  and  recovery  of  wastewaters  must  be  based  on 
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careful  analysis  of  individual  site  characteristics.  The  specific  design 
requirements  of  a particular  site  are  primaiily  dictated  by  site  topograpiiy, 
although  many  other  ia^tors  ai>  itivolved.  The  following  discussion  out- 
lines a typical  approach  to  the  design  of  a distribution,  application  and 
recovery  system  for  Site  Sub-Ai.  a 5.1  . This  approach  is  not  intended  as 
a guide  for  the  design  of  the  conveyance,  storage  application  and  diainage 
systems  for  the  site,  but  is  rather  a discussif  ;i  of  many  of  the  consideia'.ions 
that  will  be  involved  in  the  design  of  these  systems  for  any  site.  It  does 
illustrate  typical  problems  that  will  be  encountr  rc-d  and  emphasizes  the 
need  for  a comprehensive  and  imaginative  approach. 

Located  in  the  inner  coast  range  mountains,  Sub-Area  5.1  encom- 
passes the  Capay  Valley  in  Yolo  County.  This  valley  contains  both 
irrigated  and  dryland  agricultuial  areas  in  the  central  basin,  some  grass- 
land areas  in  the  low^  r e'evations,  and  hardwood  forests  ai.d  chaparral- 
mountain  brush  lands  in  the  higher  and  sleeper  areas  of  the  western  and 
eastern  ridges  (see  Figure  V-C-1,2,3  and  4,  and  Figure  V-A-10.)  Cache- 
Creek  runs  the  length  of  the  basin  from  north  to  souiii,  from  an  elevation 
of  about  440  feet  at  the  north  end  to  about  230  feet  at  the  sc>uth  end.  The 
overall  length  of  the  site  is  approximately  16  miles,  and  valh.-y  width  varies 
from  about  5.5  to  7.5  miles.  The  gross  area  of  the  site  is  h'bOOO  acres, 
with  46,700  acres  considered  suitable  for  wastewater  application.  Included 
in  the  net  area  are  11,000  acre.',  of  Yolo- Brent wsod  soil  located  in  the 
central  basin  area  to  the  west  of  Cache  Creek,  v./hich  are  proposed  for 
utilization  as  a maximum  infiltration  area.  Tii'.  remaining  area  extends  up 
the  western  and  eastern  valley  slopes  to  maximum  elevations  of  over 
1500  feet  and  is  suitable  for  forest,  pastur.j  and  cropped  areas  . 


The  sub-area  c.xhibits  varied  topography  and  soil  lype.s  and  illu.'hrates 
the  design  problem  of  devising  a system  to  meet  the  requirements  of  land- 
scapes ranging  from  flat  alluvial  fans  to  steep  forest. >d  areas.  The  loc.-ption 
of  Cache  Creek  (a  Calif  >rnia  Protected  Waterways  Plan  Class  II  streani)  in 
the  middle  of  the  basin  introduces  the  problems  of  locating  the  sit.  systr  r;is 
for  protection  and  pos.-ible  enhancement  of  existing  environmental  values. 

It  is  assumed  'hat  the  potential  supply  of  wastf  water  for  this  .‘lub- 
arca  will  be  the  .Sacramr-nto  area,  which  is  ihc  near  t r aior  metropolitan 
artra  and  is  approximately  40  mile.s  southeast  e^  t:.i  Ikisi:.:  thus  the  most 
probable  inflow  point  is  at  the  south  (downstream)  ^ :.d  of  tin  ba.'  in.  Location 
of  the  source  at  low  point  in  this  area  introducc.s  a lyi'if  a!  problem  of  distri- 
bution system  design  which  will  be  encountered  in  ollr-  r sit."','..  The  relatively 
steep  sideslopes  alone  the  western  and  eastern  i-due.j  wnmld  rt  quire  a pumping 
head  of  about  '000  to  13U0  feet  above  the  source  to  serve  the  higlier 

useable  lands.  The  cen'ral  valley  portion  of  flat,  open  lands  may  best  be 
served  by  a multiple  syrttem  and  'or  a combination  of  convt'yance , application 
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and  reclamation  designs:  open  channels  and  conduits  for  conveyance, 
irrigation  ditches  and  sprinklers  for  application  and  surface  and  sub-surface 
drains  and  wells  for  drainage. 

Identification  of  land  uses  for  specific  areas  must  precede  extensive 
design  work  since  application  requirements  for  rapid  infiltration  areas  are 
10  to  20  tim.es  the  application  requirements  for  forest,  pasture  or  crop  areas. 
It  is  possible  that  some  of  the  potential  rapid  infiltration  areas  may  be 
considered  more  valuable  in  other  land  uses;  such  decisions  must  precede 
design. 

Consideration  should  be  given  to  possible  locations  for  wastev.’ater 
storage  facilities  within  the  site  in  addition  to  any  major  facilities  proposed 
for  storage  capacity  for  the  site.  Strategic  placement  of  small  reservoirs 
within  the  site  could  utilise  potential  natural  sto'‘agc  areas  and  reduce 
hydraulic  requirements.  In  addition,  these  facilities  could  be  designed 
and  operated  to  provide  pond-settling  capabilities. 

Preliminary  investigation  of  Sub- Area  5.1  indicates  that  there  are 
several  potential  reservoir  sites  in  the  canyons  along  the  western  slope 
of  the  valley,  but  in-depth  geologic  investigations  must  be  made  to  determine 
technical  feasibility.  Likev.’ise,  portions  of  the  western  and  eastern  slopes 
of  the  basin  appear  to  be  suitable  for  surface  irrigation,  while  other  areas 
on  the  slopes  are  too  rugged  to  permit  uniform  and  efficient  application  by 
surface  irrigation  and  would  require  sprinkler  application  systems. 

Any  complete  system  proposed  for  Sub-Area  5.1  will  have  to  provide 
for  pumping  of  the  water  along  the  valley  floor,  as  ground  slopes  along 
Cache  Creek  prevent  the  use  of  an  open  channel.  INvo  basic  design 
approaches  appear  to  be  the  most  feasible: 

Plan  1.  Pumping  the  water  from  the  southern  point  in  the 
basin  through  three  separate  distribution  systems: 
one  each  for  the  eastern  and  western  forest,  pasture 
and  crop  land  areas  and  one  for  the  rapid-infiltration 
acreage  located  in  the  central  valley  portion. 

This  plan  would  require  pumping  the  wastewater  to  the  eastern  and 
western  ridges  of  the  basin,  at  heights  of  800  to  1200  feet  above  tlie  logical 
soutnerly  supply  point.  Additionally,  a pipeline  would  be  required  for 
distribution  of  wastewater  for  the  rapid-infiltration  acreane  in  the  central 
valley  region.  The  lift  for  pumping  to  the  eastern  and  western  slopes  is 
great,  but  it  r;hould  be  noted  that  flows  to  the  eastern  and  western  slopes 
comprise  only  about  20  to  2b  prreent  of  the  total  flow  requirement  for  the 
bastir . 
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A system  of  open  channe  ls  along  the  eastern  and  western  ridges 
could  be  considered  in  combination  v.ith  gravity-fed  surface  irrigation 
systems,  but  site  topociraphy  indicates  that  construction  of  such  channels, 
which  would  be  2 to  5 times  the  length  of  the  valley  if  natural  contour 
elevations  were  followed,  would  be  piohibitive.  One  alternative  is  the 
constiTJction  ol  pipelines  along  the  ridges  at  the  most  ft  asible  and 
convenient  elevations  for  supplying  wastewatei  to  the  irrigation  and 
sprinkling  systems  at  lower  elevations  . 

With  this  plan,  a pipeline  located  in  the  central  valley  floor 
would  be  required  to  provide  wastevvatei  to  the  Yolo-Brentwood  rapid- 
infiltration  area,  and  a scries  of  pumping  and  outlet  stations  would  be 
required  along  this  central  pipeline.  The  construction  of  levees  in  this 
rapid-infiltration  area  may  permit  the  utilization  of  gravity-assisted  waste- 
water application  schemes  . It  should  be  noted  that  no  conveyance  of 
wastewater  across  Cache  Creek  would  be  required  under  this  plan. 

Plan  2.  Pumping  the  entire  quantity  of  wastewater  through 
a pipeline  located  )ust  upslope  and  to  the  west  of 
the  Yolo-Brentwood  acreage. 

An  economy  would  be  gained  by  pumping  the  wastewater  through 
one  pipeline  rather  than  three.  This  system  could  be  devised  to  include 
a minimum  number  of  pumping  stations  and  other  costly  hardware,  as 
distribution  points  along  the  central  pipeline  could  supply  all  three  areas 
at  once;  the  western  slope,  the  central  rapid-infiltration  area,  and  the 
eastern  slopes.  This  plan,  however,  must  p'-ovide  for  conveying  waste- 
water  across  Cache  Creek,  (see  Figure  V-A-10.) 

With  this  plan,  a moveable  sprinkling  system  would  be  constructed 
to  provide  maximum  efficiency  and  uniformity  in  the  distribution  of  waste- 
water  to  the  forest,  pasture  and  crop  areas,  and  spreading  on  the  rapid- 
infiltration  area  may  again  be  achieved  by  gravity- feeding  to  sections 
defined  by  a system  of  levees. 

Each  of  the  two  plans  for  Sub-.’'’nc.  5.1  calls  for  a central  pipeline 
to  bo  constructed  just  upslope  from  tiie  the  rapid  infiltration  area.  A series 
of  pumping  and  storage  stations  would  be  required  at  convenient  locations 
and  at  suitable  intervals  along  the  pipeline.  The  sizes  of  storage  and 
pumping  facilities  would  be  determined  from,  application  and  flow  requirements. 

A typical  sprinkler  system  for  suitable  areas  might  include  moveable 
surface  sub-la'cral  lines  suppli('d  ftorn  a network  of  buried  main  laterals 
receiving  flow  iiom  '■torane  and  pu''iping  stations.  Areas  suitable  for  surface 
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irrigation  could  be  supplied  by  open  ditches  receiving  wastewater  directly 
from  the  pumping  stations.  The  design  of  any  application  system  would 
incorporate  natural  surfai-e  characteristics  and  slopes  to  facilitate  ease 
in  construction  and  operation.  An  as  with  steep  slopes  v;ill  best  be  served 
by  sprinklers  (j-iossibly  utilising  mobile  3"  to  G " rotating  guns)  and  surface 
drainage  systems,  and  flatter  aieas  w 11  more  effectively  utilize  surface 
irrigation  and  sub-surface  drainage  systems.  Natural  drainage  patterns 
in  the  sub-area  are  extensive  and  may  be  utilized  successfully  in  a 
comprehensive  recovery  system. 

Figures  V-A-10,  V-A-11  and  V-A-12  show  potential  development- 
for  Sub-Area  5.1  and  indicate  potential  utilizations  of  application  and 
recovery  systems. 

d . Site  Surveys  and  Support  in  g Analyses 

The  assessments  outlined  in  this  report  resulted  from  investigations 
of  the  potential  wasteviater  application  sites  on  two  levels.  The  first 
consisted  of  a series  of  '■econnaissance  level  field  surveys  of  the  sites. 
Before  the  on-site  inspection,  U.S.  Geological  Survey  maps  were  used 
to  delineate  major  drainage  basins  and  aerial  photographs,  when  available, 
were  inspected.  The  field  surveys  consisted  of  driving  a pattern  of  roads 
for  each  site  such  that  all  areas  oi  representative  portions  of  them  could 
be  inspected.  Photographs  were  ’aken  of  representative  vistas  and  their 
locations  noted.  Particular  attention  was  paid  to  noting  the  existing 
habitats,  their  extents , species  and  observed  associ.ated  wildlife  and 
topographic  characteristics  for  systems  development. 

The  second  level  of  work  consisted  of  an  array  of  supporting  office 
analyses  and  surveys.  Aerial  photographs  were  again  inspected  to  fill  in 
and  verify  what  the  field  survey  had  indicated  as  to  the  extents  of  existing 
vegetative  habitats.  Impact  analyses  were  undertaken  which  brought  to 
bear  knowledge  of  the  conditions  favoring  and  not  favoring  various  dominant 
plant  life  in  relation  to  the  pertinent  aspects  of  proposed  land  application 
systems  development  and  operation  with  consideration  of  possible  mitigation. 


(From  Vol.  II.  Figure  II-F-7,  Pg.  F-13) 
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B.  WASTEWATER  lAND  APPLICATION  SITE  4; 
GRIZZLY  ISi;\ND  WILDLIEE  REPUGE  AREA 


I - Project  Development 


a.  Present  Land  Uses 


This  site  is  located  in  south  central  Solano  County  in  the  Suisun 
Marsh  area.  Suisun  marsh  lies  northeast  of  Suisun  Bay,  generally  east 
of  Grizzly  Bay,  and  immediately  north  of  Honker  Bay.  Site  4 is  situated 
about  10  miles  southeast  of  Fairfield  and  7 miles  northwest  of  Pittsburgh. 

It  consists  of  the  eastern  half  of  Grizzly  Island  and  all  of  Hammond  Island 
except  a thin  marshy  strip  lying  between  Grizzly  Bay  and  a levee  road 
connecting  Roaring  River  Slough's  levee  road  with  Grizzly  Island  Road.  It 
is  bounded  by  Grizzly  Island  Road  (and  the  remaining  western  half  of 
Grizzly  Island)  on  the  northwest,  Montezuma  Slough  all  along  the  northern 
and  eastern  perimeter.  Roaring  River  Slough  (and  Van  Sickle,  Wheeler, 
and  Simmons  Islands)  along  the  southern  perimeter,  and  the  Grizzly  Bay 
levee  road  previously  described.  Most  of  the  Site  Area  lies  within  the 
California  State  Department  of  Pish  and  Game's  Grizzly  Island  Wildlife 
Area-Grizzly  Island  Unit.  A northwestern  part  around  Frost  Slough  is 
owned  by  a private  duck  club. 

The  site  occupies  about  12,200  acres.  All  of  the  wildlife  refuge 
area  (except  a northeastern  part  bounded  by  Montezuma  Slough  on  the 
north)  has  been  designated  as  sub-area  4.2.  It  occupies  6,600  acres. 

The  northern  marshy  sub-area  4.1  occupies  5,600  acres. 

The  Wildlife  Refuge  is  now  managed  solely  as  a waterfowl  habitat. 
Through  the  use  of  tide  gates,  water  is  diverted  into  portions  of  the  Site 
Area  from  Montezuma  Slough  in  order  to  create  and  maintain  marshes  and 
ponds.  Drainage  is  accomplished  using  the  same  tide  gates  and  surface 
channels  used  for  flooding  and  pumps.  The  pumping,  however,  handles  a 
major  portion  of  the  drainage  operation.  The  Refuge's  pumps  are  located 
along  the  eastern  perimeter  of  the  Site  Area.  The  principal  distribution 
channel  (and  surface  drain)  is  Grizzly  Slough.  The  integrity  of  the  land 
is  maintained  by  a system  of  levees  and  the  tide  gates. 

Gurrent  practice  of  the  Refuge  is  to  flood  its  ponds  in  a pciiod  extending 
from  September  through  January,  at  depths  necessary  for  the  waterfowl  and 
waterfowl  hunting.  The  flooding  operation  reportedly  takes  about  six 
weeks.  Flooding  during  the  spring  (it  lesser  depths)  is  practiced  for 
purposes  of  vegetative  growth. 


B-1 


Current  land  use  of  Site  4 is  exclusively  that  of  duck  hunting. 

Ahxaut  1100  acres  of  i arlry  are  grown  within  the  Site  for  attracting  and  feeding 
waterfowl.  Some  adjacent  land  owners  combine  cattle  grazing  with  thuir 
duck  club  management. 

Figures  V-B-1  and  V-B-2  graphically  show  the  Site  Area.  Figure 
V-A-7  show’s  its  general  location. 


f Development  Objectives 

Site  4 was  selected  to  represent  the  opportunity  for  enhancing  a 
wildlife  habitat  and  a recreational  area  and  exhibits  a unique  potential  for 
marshland  management  using  wastewater  to  supplement  or  replace  existing 
supplies.  Proposed  land  uses  and  types  of  land  application  based  on 
soil  capabilities  are  shown  in  Figure  V-3-3.  Recommended  unit  application 
rates  for  these  proposed  and  potential  land  uses  are  presented  in  Table 
V-B-1  . The  analysis  of  potential  vegetative  cover  in  relation  to  specific 
soil  associations  is  given  in  Table  V-B-2.  Soil  characteristics  indicate 
a limited  potential  ^or  agricultural  applications.  What  cropping  is  proposed 
is  for  the  purpose  of  providing  food  for  waterfowl. 

The  Bureau  of  Reclamation  has  recently  completed  a study  concerning 
water  for  irrigation  for  a strip  of  'and  to  tie  east  of  Montezuma  Slough,  to 
provide  for  freshwater  inflows  into  the  slougn  areas  behind  Grizzly  Island, inor- 
dcr  to  provide  a more  productive  natural  habitat  for  wildlife.  The  Suisun 
Soil  Conservation  District  has  been  active  in  the  development  of  plans  to 
maintain  an  adequate  habitat  for  the  large  numbers  of  waterfowl  that  come 
through  this  area.  Careful  consideration  should  be  given  to  the  quality 
of  any  water  that  is  applied  to  Site  No.  4 so  that  it  will  not  interfere  with 
the  growth  of  optimum  plant  foods  for  watcrfow'l  and  the  w’aterfowl  them- 
selves . 


Depc  iding  upon  the  degree  of  regiona' ization  in  the  collection  and 
treatment  of  wastewaters,  the  various  orobablc  sources  for  Site  4 could  be 
from  Fairficld-Vacavillc  from  the  n.iith  along  Grizzly  Road;  from  the  small 
Sacramento  River  dcl'ia  towns  in  th<  area  o‘  Rio  Vista  from  the  oast  with 
the  point  of  inpu‘  being  across  Montezuma  Slough  at  the  west  end  of 
Dutton  Road;  and  from  East  Bay  - Central  and  Northern  Contra  C”Sta 
crossinu  the  Ca’'g-'.ner  Straits  i<-  the  vac  nity  of  Benicia,  the  input  point  being 
rather  uncertain.  Inna-sito  disti.but.on  would  bo  along  the  many  avail- 
able levee  roads.  This  site  would  involve  no  recovery  systems.  The 
quality  of  apnlird  wastewaters  car.  bo  extra uolated  from  the  data  in 
Table  V-A-B  and  noting  the  county  of  tr  c v c 'ous  possible  sources  of 
wastewater  indicated  eibovc. 
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PROPOSrO  AND  POTENTIAL  D\ND  USES'  EOH  'vVAS TE'.VATE 
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Note' 

This  site  includes  the  Grizzly  Island  Wildlife 
Refuge  (state  operated)  and  private  huntin 
clubs  which  ore  monaged  for  wildlife  enhonc< 
The  lond  use  shown  indicates  soil  capabilities 
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POTE\TLAL  VEGETATIVT  COVERS  FOR  SITE  4 
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2 - K n vironmentQl  Sc 1 1 ing  Without  the  Proj ect:  Geophysical  and  Geochemical 


Site  4 is  cons idered  to  be  loccited  within  the  Coast  Range  geomor- 
phic  province  and  just  beyond  the  western  tip  of  the  Sacramento-San  Joaquin 
Delta,  a distinctive  physiographic  region  of  tht  Central  Valley  geomorphic 
province . 

The  Site  Area  is  characteristic  of  Suisun  Marsh  and  many  of  the 
Delta  islands.  It  is  an  area  of  alluvial  deposits  laced  with  a maze  of 
meandering  channels.  W^ith  development,  channelization  has  produced  a 
more  rigorous  pattern.  Elevations  range  from  2 feet  to  -3  feet,  sci^evel 
being  the  most  prevalent.  Elevations  along  the  levees  range  from  4 to  8 
feet.  There  is  no  particular  slope  direction.  The  high  elevations  are  in 
sub-area  4.2  just  north  of  the  west  end  of  Grizzly  Slough.  The  low 
elevations  arc  in  the  east  end  of  sub-area  4.1  . Figure  V-B-4  shows  some 
typical  views  of  the  Site  Area. 


a.  Geology  and  Hydrology 

Summary  of  geology.  Tlie  basic  subsurface  formations  of  the  Site 
Area  consist  of  thick  accumulations  of  unconsoliaated  alluvial  deposits. 
(Ref.  9)  Th'^se  are  terrestrial  or  basin  deposits  of  primarily  sedimentary 
rocks  of  late  Quaternary  age;  (i.e.  , well  under  one  million  years  old, 
deposit(!d  between  natural  stream  levees  and  fans  during  the  flood  stages 
of  the  major  streams  in  tlic  area).  Consolidated  bedrock  strata  lie 
beneath  these  deposits  at  unknown  depths  and  arc  probably  part  of  the 
"Franciscan  baseinent"  underlying  a major  part  of  the  coast  range  province 
east  of  the  San  Antireas  Fault.  (See  Section  D-2a.)  (Refs.  2,9.) 

Summary  of  hydrologic  systems  and  water  giiality  conditions:  The 
Suisun  marsh  is  a targe  a’^ea  of  tidal  Hats  anc  rnarsnlands  which  nas  been 
cut  into  many  islands  by  a maze  of  natural  drainage  channels.  Suisun 
marsh  is  an  estuarine  marsh  with  salinities  ranging  from  almost  freshwater 
levels  in  midwinter  under  wet  cind  normal  outflow  conditions  to  polyhalinc 
levels  during  dry  years.  For  reference  purposes,  polyhalinc  levels  of 
salinity  involve  Total  Dissolved  Solids  concentrations  ranging  between 
30,000  to  18,000  mg/I,  mesohaline  If  'cis  bctw’een  1 8,000  to  5,000  mq/1 
TDS , oligoiia)  ine  levels  between  5,000  tc  500  mq,  1 TDS , limnetic  or 
freshwater  levels  being  under  500  nig/1  TDS.  (Ref.  0.)  Marine  v/aters 
range  between  30,000  and  40,000  rng,'l  TDS,  3 5,000  ing/1  being  the  norm. 

Site  4 In'S  in  the  eastern  part  of  Su'sun  marsh,  and  over  the  Suisun- 
Fairfif'ld  Val’f^y  irourulwatfi  basin  whicl,  is  a westerly  extension  of  the 
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great  Central  Valley  groundwater  basin.  Montezuma  Slough  receives 
freshwater  from  the  Nurse  Slough-Denverlon  Creek  drainage  to  the 
northeast.  Estimated  water  quality  conditions  for  the  surface  water  around 
the  site  and  ground  waters  under  the  site  are  presented  in  Table  V-B-3. 
Increasing  salinities  can  be  expected  in  the  absence  of  firm  flow  commit- 
ments to  the  Delta  and  in  the  face  of  increasing  diversions  of  Central 
Valley  watershed  waters  out  of  the  Bay-Delta  system.  Nutrient  levels 
should  increase  significantly  in  the  immediate  future  period. 


b.  Soils 

The  soils  of  Suisun  marsh  are  generally  peaty  soils  typical  of 
areas  whose  natural  and  historical  vegetative  habitat  is  that  of  a Tule 
marsh.  (Refs.  2 , lOg.)  The  soils  of  Site  4 are  very  generally  classified 
as  non-calcic  warm  dry  soils.  The  mean  annual  soil  temperature  is  greater 
than  47  degrees  F.  The  specific  soils  of  Site  4 are  very  deep,  acid,  and 
poorly  drained.  The  Suisun-Joice  association  covers  48  percent  of  Site  4. 
These  soils  are  wet,  saline,  organic,  and  acid  soils  typical  of  marshlands. 
The  topsoil  is  a black  peaty  or  clayey  muck  while  the  subsoil  is  a niod- 
eratcly  alkaline,  black  peaty  or  clayey  muck  which  becomes  very  acid 
when  drained.  Combustible  organic  content  ranges  from  30  to  70  percent. 
The  Valdez  association  covers  35  percent  of  Site  4.  These  soils  are  very 
deep,  level,  poorly  drained  soils  of  floodplains,  a moderately  saline 
stratified  loamy  alluvium . The  topsoil  is  a light  grey,  predominantly 
mottled,  moderately  acid  silty  clay  loam.  The  subsoil  is  a light  grey, 
predominantly  mottled  silty  clay,  silty,  and  very  fine  sandy  loam.  More 
detailed  soil  information  is  presented  in  Tables  V-A-2,  3,  9 and  V-B-2. 


c.  Climatology  and  Meteoroloc 


The  climate  of  Site  4 is  characterized  by  two  distinct  seasons,  a 
warm  dry  one  usually  extending  from  May  through  October  and  a cool,  wet 
season  usually  extending  from  November  through  April.  This  is  modified  by 
marine  air  masses  and  prevailing  winds  that  come  through  the  Carquinez 
Straits  from  the  west  (Refs.  2,6,10g,  and  12.)  Air  temperatures  average 
about  4 6°F  in  January  and  69°F  in  July.  Night  temperatures  arc  generally 
cool.  Mean  annual  precipitation  has  been  estimated  to  be  1 7 inches, 
about  80  percent  falling  between  November  through  March.  Moan  annual 
evapotranspiration  from  non-irrigated  areas  is  estimated  to  be  about  15 
inches.  Mean  annual  pan  evaporation  has  been  estimated  to  be  65.2  inches, 
about  73  percent  occuring  between  May  and  September.  More  site  specific 
information  indicates  this  mean  annual  pan  evaporation  may  be  as  high 
as  88.5  inches.  (Ref.  8) 
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Table  V-B-3 

CURRENT  WATER  QUALITY  CONDITIONS  AND  STANDARDS  FOR 

STUDY  SITE  4 


Water  Quality 
Characteristic 


Surface 
Waters  - 


Ground 

Waters-^ 


Total  Dissolved  Solids; 

154-8440  mg/li/ 

250-2560  mg/1 

No  1 

% time  under  500  mg/1 

24% 

970  median 

star 

(Jan  - Mar) 

% time  under  1000  mg/1 

33% 

nns 

(Jan  - Apr) 

% t..me  under  2000  mg/1 

35% 

nns 

(Jan  - Apr,  early  Oct) 

% time  under  3000  mg/1 

58% 

nns 

(Oct  - late  April) 

% time  under  5000  mg/1 

83% 

nns 

(Oct  - July) 

Electro -conductivity; 

247-12,600 
(in  micromhos) 

985- 1800i/ 

nns 

Total  hardness; 

74-1386  mg/1 

198-377 
(319  median) 

nns 

Total  hardness. 

Non-Carbonate; 

11-1298  mg/1 

nns 

Total  Nitrogen; 

1 .08-4.51  mg/1 

nns 

N03-N: 

0.4  - 4.0 

nns 

Total  Phosphorus: 

0.05  - 0.09  mg/I 

nns 

Temperature  - op  ; 

48  - 75 

64-69°Fi/ 

nns 

pH: 

7.0  - 7.8 

7.9  - 8.2I/ 

7.0 

Dissolved  Oxygen; 

7.5  - 10.2  mg/ 1 

5.0 

bod: 

0.4  - 2.3  mg/T 

nns 

Suspended  Sediments: 

under  280  ppnrl/ 

nns 

Ca; 

13-110  mg/1 

nns 

Mg; 

10-270 

nns 

Na: 

34-2300  mg/1 

34%-79% 

(45%  median) 
(116-681  mg/1 

nns 

i/) 

K: 

3 - 96 

nns 

IICO3: 

76  106 

nns 

so^! ; 

24  - 4 9'' 

nns 

CO3: 

2 - 17 

nns 

B; 

0-1.4 

0.3-18(1  . 2median) 

SiO?,; 

8 - 22 

nns 

h-n 


Table  V-B-3  (continued) 


CURRENT  WATER  QUALITY  CONDITIONS  AND  STANDARDS  FOR 
STUDY  SITE  4 


Water  Qi^^lity 
Characteristic 

Surface 

] /★ 

Waters  — ■ 

Ground 

Waters 

Current 

Standards 

Cl; 

33-4  100  mg/1-'^ 

26-948  (132  median) 

nns 

K time  under  500  mg/l 

37°/f 

(I6O-860V) 

nns 

(Jan-Apr.,  early  Oct.) 

K time  under  1000  mg/l 

40°/c 

nns 

(jan-Apr.  , most  of  Oct.) 
‘X  time  under  2000  mg/l 

65°/c 

nns 

(Oct-Apr.  , most  of  May) 
^ time  under  4000  mg/l 

95°/ 

nns 

(all  except  major  part  of 
Sept.) 


1.  From  Hydrology  Data:  1970,  Vol.  Ill;  Central  Coastal  Area , Bulletin 

No.  130-70,  Calif.  State  Dept,  of  Water  Resources , Dec.  1971. 

2.  From  Ref.  12,  standards  for  surface  waters  only. 

3 . From  Ref.  6 . 

4,  Note;  These  values  reflect  water  quality  monitoring  at  the  northwest 
corner  of  the  Site  Area.  TDS , Cl,  other  ion  concentrations  will  be 
somewhat  lower  along  Montezuma  Slough  along  the  eastern  and 
particularly  the  southeastern  perimeter;  they  will  be  somewhat  higher 
in  Grizzly  Bay  just  beyond  the  southwestern  perimeter. 

* Note:  mg/l  = milligrams  per  liter,  which  closely  approximates  parts 
per  million  (ppm.)  Electro-Conductivity  or  Specific  Conductance 
measures  the  canacity  of  water  to  convey  an  electric  current;  it  is 
related  to  the  total  concentration  of  ionized  substances  in  water  and 
the  temperature  at  which  the  measurement  is  made,  and  is  therefore 
a way  of  approximating  TDS  concentrations,  primarily  inorganic  TDS 
concentrations . 

1 micromho  = 0.000001  mho;  1 mho  = l/ohm. 


Mean  annual  potential  evapotranspiration  and  vegetative  requirements, 
respectively,  have  been  estimated  to  be  45.6  and  36,9  inches  (see  Table 
V-A-4).  The  average  length  of  the  growing  season  is  about  280  days 
without  a killing  frost.  Percent  humidity  ranges  from  71.5  percent  in 
January  to  39.0  percent  in  September.  Clear  skies  predominate  through- 
out the  year.  However,  night  and  early  morning  fogs  are  common  during 
winter.  Mean  annual  sunshine  is  about  3000  to  3200  hours  per  year. 

Summary  of  Air  Quality  Conditions:  It  is  estimated  that  Site  4 

currently  experiences  a moderately  high  frequency  of  high  oxidant 
occurrences,  approximately  20  to  40  days  per  year  where  these  oxidant 
levels  are  at  or  about  0. 10  ppm.  Background  discussion  for  this  has 
been  presented  in  Section  A-3d.  The  Site  Area's  proximity  to  the  devel- 
oped areas  of  the  Bay  Area  (the  industrahzed  Contra  Costa  north  shore 
and  the  urbanized  central  Contra  Costa  to  the  south,  San  Francisco  and 
Oakland  to  the  southwest),  together  with  the  projection  of  current  devel- 
opment rates  would  indicate  a gen  .-ral  increase  in  these  experiences  with 
higher  oxidant  levels.  The  degree  to  which  current  air  pollution  control 
programs.  Federal,  state,  and  local,  will  affect  this  in  the  immediate 
future  period  is  uncertain,  (Ref.  142.) 


B-13 


- Environmental  Setting  Without  the  Project:  Ecological 


The  Suisun  Marsh  (54,500  acres,  which  ir^cludes  Site  4 (11,300 
acres),  constitutes  about  10  percent  of  the  remaining  natural  wetlands  in 
California  and  thus  is  an  Important  wintering  area  in  the  Pacific  Flyway. 
Waterfowl  populations  are  estimated  to  include  500,000  to  750,000  ducks 
during  the  peak  mid-winter  period.  The  Suisun  Marsh  is  a particularly 
critical  habitat  during  dry  years  when  some  other  marsh  areas  are  dry  or 
of  poor  quality.  The  permanence  and  stability  of  Suisun  Marsh  are 
derived  from  its  particular  location  in  the  Delta.  The  Suisun  Marsh  is 
designated  as  Class  I premium  scenic,  fishery,  wildlife  and  recreation 
waterways  by  the  Califor'ifa  Protected  Waterways  Plan. 


One  hundred  and  seventy-seven  plant  species  were  identified  for 
the  Suisun  Marsh.  Most  of  these  species  are  found  in  low  numbers  and 
confined  to  levees  or  high  ground  not  normally  flooded.  Fifteen  species 
were  identified  as  covering  at  least  1 percent  of  the  total  marsh  area. 
These  species  are  shown  below; 

Species  Approximate  Percentage 

Covered 

26 
19 
6 
5 
5 
4 
4 
4 
2 
2 
2 
2 
1 
1 
1 

The  species  listed  are  of  particular  significance  in  relation  to  the 
wintering  duck  population.  Plants  selected  for  food  by  ducks  were  alkali 
bulrush,  of  prime  importance;  brass  buttons,  secondary  in  use  and  selec- 
tion; picklewced,  third  in  overall  use;  and  fat-hen,  wiregrass,  dock. 
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Salt  grass  (Distichlis  spicata) 
Pickleweed  (Saiicornia  virginica) 

Alkali  bulrush  (Scirpus  robustus) 

Tule  (S.  acutus) 

Cattail  (Typha  angustlfolia) 

Brass  buttons  (Cotula  coronopifolia) 
Fat-hen  (Atriolex  patula) 

Baltic  rush  (Juncus  balticus) 

Cultivated  barley  (Hordeum  vulqare) 
Olney  bulrush  (Scirpus  olneyi) 

Beard  grass  (Polypoqon  monospeliensis) 
Cultivated  oats  (Avena  sativa) 

Italian  ryegrass  (Lolium  multiforum) 
Dock  (Rumex  sp.) 

Wild  radish  (Raphanus  sativus) 
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wild  radish,  silver-sheathed  knotweed  (Polygonum  aqryrocoleon) , willow 
weed  (Polygcnum  lapathifolium) . tules  and  cultivated  barley,  which  were 
all  selected  and  used  by  waterfowl. 

The  distribution  and  abundance  of  *^he  various  plant  species  are 
dependent  on  several  factors  including  length  of  time  of  soil  submergence, 
depth  of  submergence,  amounts  of  soil  moisture  and  salt,  soil  organic 
matter,  and  marsh  salinity.  Of  these  factors,  the  one  which  has  the 
greatest  influence  on  the  distribution  of  plants  is  the  length  of  time  of 
soil  submergence.  A secondary  factor  to  the  selection  of  plant  species 
by  their  tolerance  of  submergence  is  the  tolerance  of  concentration  of 
salts  in  the  root  zone.  Tolerance  to  submergence  separates  the  major 
marsh  plants  into  two  groups:  (1)  plants  wnich  can  tolerate  longer  sub- 
mergence such  as  alkali  bulrush,  narrow  leaf  cattail,  pickleweed  and 
brass  buttons  which  are  found  in  the  lower  areas,  and  (2)  plants  such  as 
baltic  rush,  salt  grass  and  fat-hen  which  are  not  as  submergence  tolerant 
and  thus  are  found  on  higher  marsh  areas. 

A secondary  factor  in  determining  olant  distribution  is  the  soil  salt 
concentration,  particularly  the  soil  salt  concentration  reached  during  the 
spring  and  early  summer  when  the  olants  are  actively  growing  and  setting 
seed.  For  alkali  bulrush,  and  most  ir.oortant  waterfowl  food  crops  (seeds 
are  eaten),  salt  concentrations  of  le'-s  f^an  7,000  ppm  allow  the  species 
to  be  cutcomocted  by  other  species,  while  concentrations  above  24,000 
ppm  inhibit  seed  formation.  For  good  seed  croduction,  approximately 
9,000  ppm  of  total  dissolved  solids  is  oro’'^.':'ed . Acceptable  levels  can 
be  achieved  if  marsh  soils  remain  submerged  until  mid-June  from  flooding 
during  the  previous  fall.  Submergence  of  the  soil  also  prevents  the 
regrowth  of  pickleweed,  a major  space  competitor,  until  after  alkali 
bulrush  is  established. 

The  Department  of  Fish  and  Game  dry  farms  approximately  2,500 
acres  of  barley  on  a three-year  rotational  orogram  (BOO-850  acres  per 
year)  to  attract  and  feed  waterfowl.  No  croo  requiring  extensive  irrigation 
can  be  grown  in  the  marsh  due  to  water  salinitii-s. 

One  plant  species  was  identified  as  a rare  or  endangered  species 
in  Area  4: 

Scientific  Name  Comriier.  Name  Local  Habitat 

(Cirsium  hydroohilum)  A this'le  Brackish  marshes 

var.  (hydroohilum)  about  Suisun  Marsh 


B-  ! 5 


4 


b.  Fish  and  Wildlife 


Fisheries;  The  Suisun  Marsh  has  ar^  exterrsive  warmwater  sport  and 
non-sport  fishery  in  Montezuma  Slough.  On  the  Grizzly  Island  Wildlife 
Refuge  striped  bass,  catfish,  and  carp  constitute  the  most  abundant  fish 
caught,  although  many  other  fish  species  are  present. 

Suisun  and  Honker  Bays  have  resident  marine  and  brackish  water 
fish  and  runs  of  migratory  fish  during  specific  seasons.  See  Chapter  K, 
the  appendix,  for  a complete  list  of  fish  species  occurring  in  Area  4. 

Anadromous  fish.  Adult  striped  bass  move  through  the  Suisun 
Bay  in  the  spring  toward  the  Delta  where  they  will  ascend  the  major  rivers 
to  spawn.  Juvenile  and  sub-adult  bass  also  move  through  the  Suisun  Bay 
toward  San  Francisco  Bay.  Adult  coho  salmon  and  steelhead  move  through 
Suisun  Bay  in  the  fall  and  winter  toward  spawning  grounds  in  the  major 
rivers.  Adult  American  shad  also  move  through  Suisun  Bay  in  the  spring. 
Anadromous  fish  may  utilize  the  Montezuma  Slough  on  their  migrations: 

Warmwater  (freshwater)  fish.  Many  species  of  warmwater 
game  and  non-game  fish  are  found  in  Site  4 (Appendix,  Chapter  K) . Salt 
water  intrusion  into  the  marsh  in  dry  seasons  may  concentrate  freshwater 
fish  into  remaining  areas  of  freshwater.  According  to  Mall  (Ref.  65)  in 
mid-winter  under  wet  outflow,  freshwater  conditions  extend  almost  to  the 
western  edge  of  the  marsh.  During  dry  years  fresh  water  may  barely  reach 
the  eastern  edge  of  the  marsh. 

Marine  fish.  The  Suisun  Bay  has  a marine  fishery.  Important 
fish  species  (excluding  anadromous  fish)  are  northern  anchovy.  Pacific 
herring,  Sacramento  smelt,  jacksmelt,  white  and  green  sturgeon,  thread- 
fin  shad,  and  starry  flounder  (species  lists.  Appendix,  Chapter  K) . 

Wildlife:  Site  4 encompasses  the  total  area  of  Grizzly  Island 

Wildlife  Area  and  lies  within  the  54,000  acre  Suisun  Marsh.  The  most 
notable  component  of  the  fauna  is  the  birds,  a total  of  168  species, 
including  22  species  of  waterfowl  which  have  been  observed  on  the  study 
area.  The  Site  also  includes  21  species  of  mammals  (excluding  bats). 
Most  evident  are  the  river  otter,  beaver,  mink,  muskrat,  black  tailed 
jackrabbit,  striped  skunk,  raccoon,  and  salt  marsh  harvest  mouse  (Ref. 
65).  A listing  of  all  wildlife  species  whose  distribution  includes  Site  4 
may  bo  found  in  the  Appendix  (Chapter  K) . 

Waterfowl . During  mid-winter  the  peak  waterfowl  population 
varies  between  500,000  and  1,300,000  ducks  in  the  Suisun  Marsh.  The 
hunter  kill  of  waterfowl  for  the  Suisun  Marsh  from  1963  to  1971  is  given 
below: 
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Table  V-B-4 


HUNTER  WATERFOWL  KILL  FOR  THE  SUISUN  MARSH  FOR  1968-1971 

(REF.  63) 


1968 

1969 

1970 

1971 

Duck  kill 

233,425 

319,125 

454,950 

379,750 

% total  State  kill 

9.3 

9.0 

13.0 

11.4 

Goose  kill 

14,050 

6,900 

8,300 

10,400 

% total  State  kill 

4.5 

1.8 

2.2 

2.8 

Table  V-B-5  gives  duck  and  geese  winter  population  estimations 
from  1968  to  1971  for  the  Suisun  Marsh  and  Grizzly  and  Joice  Islands 
Wildlife  Refuge.  Population  estirr.ations  of  coots  are  listed  in  Table  V-B-6 
for  1971.  Animals  observed  during  the  site  survey  are  shown  in  Table 
V-B-7. 

Rare  and  Endangered  Species:  There  are  16  annual  species  listed 

as  rare  or  endangered  that  occur  in  Site  4 - one  mammal,  thirteen  birds, 
one  reptile,  and  one  fish  species  (see  Table  V-B-8).  The  Appendix 
indicates  the  status  and  designating  agency  for  each  of  the  rare  and 
endangered  species. 

The  thicktail  chub  occurs  in  the  lower  reaches  of  the  Sacra mento- 
San  Joaquin  River  system.  Little  is  known  about  its  distribution  or 
abundance.  It  is  considered  extremely  rare. 

The  Sacramento  perch  was  orir^nally  abundant  in  the  sloughs  and 
slow-flowing  channels  of  the  Sacramento-San  Joquin  River  system,  the 
Pajaro  and  Salinas  Rivers,  and  Clear  Lake.  The  introduction  of  other 
centrarchids  (black  bass  and  sunfish)  has  reduced  Sacramento  perch 
populations.  Sacramento  perch  are  poor  competitors  because  they  do 
not  build  a nest  nor  do  they  defend  their  eggs  against  predation. 

The  white  sturgeon  occurs  ♦hrough  the  Sacramento-San  Joaquin 
Delta  and  Sacramento  River.  It  is  a bottom  “^eeder,  utilizing  primarily 
certain  mollusks  and  small  ciustaceans.  It  was  once  abundant  through- 
out the  Delta,  but  it  is  still  common. 

The  Alameda  striped  racer  occurs  in  most  of  northern  and  central 
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POPULATION  ESTIMATIONS  FOR  COOTS  IN  THE 
SUISUN  MARSH  AND  GRIZZLY  AND  JOICE  ISLANDS  IN  1971  (REF.  63) 


Dates 

(1971) 

Grizzly  and  Joice 
Islands 

Suisun 

Marsh 

Oct.  13 

8.400 

6.010 

Oct.  27 

3.200 

10, 100 

Nov.  10 

15.550 

30. 100 

Nov.  24 

5.000 

10,000 

Dec.  8 

15.300 

19,900 
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Table  V-B-7 


ANIMALS  OBSERVED  DURING  FIELD  INVESTIGATIONS  OCTOBER  6,  1972 
OF  WASTEWATER  LAND  APPLICATION  STUDY  SITE  4 


Birds 

Pied-bllled  grebe 
Great  blue  heron 
White-fronted  goose 
Mallard  duck 
Pintail 
Shoveler 
Greater  scaup 
Turkey  vulture 
White-tailed  kite 
Red-tailed  hawk 
Marsh  hawk 
American  kestrel 
Ring-necked  pheasant 
Killdecr 
Mourning  dove 
Burrowing  owl 
Red-shafted  flicker 
Bank  swallow 
Mockingbird 
Robin 

Loggerhead  shrike 
Western  meadowlark 
Red -winged  blackbird 
Brewer's  blackbird 
House  finch 

Rufous -crowned  sparrow 
Whimbrel 
Brown  towhee 
Gull,  juvenile 


Mammals 

Striped  skunk 
Black-tail  jackrabbit 

Reptiles 

Gopher  snake 
Pacific  pond  turtle 


I 
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Table  V-B-8 


RARE  AND  ENDANGERED  SPECIES  OF  SITE  4 
Common  Name  Status  Occurrence  on  Site  4 


Fish 


Thicktail  chub 

U 

X 

Sacramento  perch 

U 

X 

White  sturgeon 

U 

X 

Reptiles 

Alameda  striped  racer 

R 

X 

Birds 

Aleutian  Canada  goose 

E 

* 

Tule  white-fronted  goose 

U 

★ 

Red-bellied  red 

U 

* 

shouldered  hawk 

Ferruginous  hawk 

U 

X 

Southern  bald  eagle 

E 

•k 

American  osprey 

U 

X 

Prairie  falcon 

R 

X 

American  peregrine  falcon 

E 

X 

California  black  rail 

R 

X 

Alaskan  short-billed 

U 

* 

dowitcher 

Yukutat  fox  sparrow 

u 

* 

Samuel's  song  sparrow 

u 

* 

Suisun  song  sparrow 

u 

X 

Mammals 

Salt  marsh  harvest  mouse 

E,  U 

X 

E Endangered 

R Rare 

U Status  uncertain 

X This  species  or  subspecies  defin’*:ely  or  probably  occurs  on  the 

wastewater  application  site. 

* Occurrence  of  this  species  or  subspecies  in  the  wastewater  applica- 
tion site  is  uncertain  or  qu  'stionable  and  limits  of  discussion  poorly 
documented , 
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striped  racer.  It  is  usually  associated  with  chaparral,  but  may  be  found 
in  open  woodland  and  grassland. 

The  raptorial  bird  species  (birds  of  prey)  listed  as  rare  or  endangered 
all  face  similar  problems  of  survival.  All  of  them  are  at  the  end  of  food 
chains  and  thus  are  accumulating  serious  concentrations  of  pesticides. 
Shooting  by  irresponsible  people  and  encroachment  on  nesting  and  feeding 
areas  has  also  reduced  the  numbers  of  the  southern  bald  eagle,  ferruginous 
hawk,  and  the  red-bellied  red-shouldered  hawk.  The  American  peregrine 
falcon  has  been  illegally  taken  by  falconers. 

The  status  of  California  black  rail  is  not  presently  known.  It  in- 
habits salt  marshes  and  is  only  rarely  sighted.  It  once  occurred  in  limited 
numbers  in  salt  marshes  from  Tomales  Bay  south  to  Baja,  California.  The 
California  black  rail's  current  distribution  and  numbers  are  undetermined. 

The  Alaskan  short  billed  dowitcher  is  a winter  visitor  to  central 
California.  It  inhabits  marshes,  mudflats,  and  open  water,  especially 
sa  It  water.  Mudflats  and  salt  marshes  are  critical  habitat,  providing 
food  and  cover  for  the  birds. 

The  salt  marsh  harvest  mouse  formerly  inhabited  the  extensive 
marshes  bordering  San  Francisco  Bay.  Now,  because  of  continued  diking 
and  filling  of  marshes,  the  habitat  has  diminished  to  the  remaining  salt 
marsh  areas . 

Wildlife  and  Fish  Diseases; 


Wildlife  Disease . Wildlife  disease  studies  reviewed  for  the 
past  30  years  have  disclosed  a history  of  significant  importance.  There 
are  three  conditions  endemic  on  Site  4 which  must  be  considered  in  light 
of  the  proposed  wastewater  applications.  The  effect  of  these  conditions 
is  on  waterfowl  primarily  and  on  pheasants  secondarily.  The  disease 
conditions  are  avian  cholera,  botulism  and  lead  poisoning. 

Avian  cholera  has  occurred  intermittently  on  Grizzly  Island.  This 
wildlife  disease  mostly  affects  waterfowl,  but  during  severe  outbreaks 
a wide  variety  of  birds  such  as  gulls,  herons,  owls,  sandhill  cranes, 
shorebirds  and  others  also  die  (Ref.  108a).  The  causative  organism  is 
a bacterial  species,  Pasteurella  multocida  . Dead  waterfowl  contaminate 
water  with  nasal  secretions  which  contain  millions  of  pathogenic  bacteria 
that  remain  viable  for  at  least  three  weeks.  The  infectious  water  is  either 
ingested  or  inhaled  as  a spray  aerosol,  and  geese,  swans  or  ducks  con- 
tract the  disease  which  is  so  acute  that  they  succumb  within  12  to  24  hours. 
Outbreaks  of  avian  cholera  are  explosive  in  nature  so  that  usually  there  is 
a sudden  appearance  of  hundreds  of  dead  waterfowl. 
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There  is  a seasonal  incidence  of  avian  cholera  which  usually  appears 
sometime  between  the  third  week  of  December  and  the  second  week  of 
January.  Waterfowl  losses  continue  until  April  at  which  time  the  northern 
migration  is  well  underway. 

During  the  decase  of  the  1950's  avian  cholera  occurred  annually  at 
Grizzly  Island.  A change  in  water  management  in  1960  effectively  termi- 
nated further  outbreaks  with  a few  exceptions.  For  example,  in  1966  v;hen 
70,000  waterfowl  died  of  avian  cholera  throughout  northern  California  only 
about  300  birds  died  on  some  gun  clubs  at  Grizzly  Island  north  of  wildlife 
area.  The  effective  water  management  change  was  drainage  of  the  ponds 
immediately  following  the  hunting  season.  As  a result,  the  heavy  con- 
centrations of  waterfowl  were  dispersed  to  other  areas.  Since  the  mortal- 
ity is  considered  to  be  a localized  density-dependent  situation,  drainage 
of  selective  areas  with  subsequent  dispersal  of  large  flocks  has  a bene- 
ficial effect.  This  concept  has  been  demonstrated  on  the  Grizzly  Island 
Wildlife  Management  Area . If  the  proposed  discharge  of  wastewater  should 
prevent  drainage  of  ponds,  the  situat'on  could  revert  to  that  of  the  1950's 
when  avian  cholera  was  an  annual  event  and  could  result  in  the  deaths  of 
hundreds  of  waterfowl. 

Another  method  of  prevention  or  control  of  avian  cholera  is  through 
effective  water  application.  Since  transmission  via  water  containing 
infectious  bacteria  which  can  remain  viable  for  as  long  as  three  weeks, 
contaminated  ponds  could  be  flushed  out  and  dilution  would  decrease  the 
opportunity  for  further  infection.  7'‘^is  action  would  be  most  applicable  to 
Area  4 as  further  dilution  could  be  accomplished  by  the  discharge  of  water 
into  Montezuma  Slough. 

Avian  botulism  has  occurred  on  rare  occasions  at  Grizzly  Island. 

This  disease  is  caused  by  a toxin  formed  by  t’->e  anaerobic  bacterial 
species  Clostridium  botulinum  Tyne  C.  Botulism  has  a profound  impact 
on  the  population  dynaraics  of  waterfowl  because  it  has  the  potential  of 
killing  millions  of  waterfowl  in  some  years  in  the  western  states.  Ducks, 
coots  and  shorebirds  develop  botulism  by  the  ingestion  of  aquatic  inver- 
tebrates or  maggots  which  contain  the  toxin.  Other  sources  of  botulism 
are  unknown  at  present,  but  it  is  recognized  that  warm  temperatures  and 
anaerobic  conditions  resulting  fro"  a high  biochemical  oxygen  demand  in 
decomposing  organic  matter  contribute  to  the  appearance  of  botulism. 
Shallow  standing  water  is  a factor  associated  wdlh  causation  of  the 
disease  (Ref . 108b) . 

Algal  blooms  are  important  contributing  causes  of  botulism  because 
these  plants  provide  nutrition  for  aquatic  invertebrates  which  eventually 
undergo  a logarithmic  death  phase  and  the  resultant  animal  remains  become 
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individual  lethal  packets  containing  the  toxin  of  botulism.  The  dead 
aquatic  invertebrates  are  avidly  eaten  by  waterfowl.  The  algae  create  a 
high  biochemical  oxygen  demand  during  endogenous  metabolism  and  addi- 
tionally after  death  of  the  plants  the  oxygen  depletion  of  the  water  is 
ii. creased  by  bacterial  decomposition  in  the  anaerobic  environment. 

High  levels  of  wastewater  applied  to  Site  4 during  the  summer  could 
result  in  botulism  if  some  flooded  areas  contained  "standing"  water.  The 
threat  of  botulism  could  be  avoided  by  continuous  flow  or  circulation  of 
water  and  maintenance  of  depths  at  18  or  more  inches  on  all  areas  con- 
sistent with  the  waterfowl  food  plant  requirements.  The  ponds  must  be* 
constructed  on  contours  to  permit  continual  flow  from  one  unit  to  another 
with  a final  discharge  into  Montee.uma  Slough.  Positive  control  on  water 
distribution  is  a technique  which  cannot  control  botulism  but  could  prevent 
it. 

Lead  poisoning  is  not  an  infrequent  condition  among  waterfowl  and 
pheasants  at  Site  4.  The  birds  die  as  a resul'  jf  the  ingestion  of  spent 
lead  shot  on  the  hunting  areas  (Ref.  109  and  MO).  Generally  after  the 
hunting  season  when  the  water  is  drained,  the  birds  take  in  the  lead 
pellets  in  lieu  of  grit  for  their  gizzards.  The  app). cation  of  large  amounts 
of  water  to  continually  flush  the  ponds,  as  indicated  under  avian  cholera 
control,  could  have  a beneficial  effect  in  the  prevention  of  lead  poisoning. 

No  other  wildlife  diseases  have  been  significant  on  Area  4,  and 
there  is  no  reason  to  believe  that  the  application  of  wastewater  which  has 
undergone  secondary  treatment,  if  managed  according  to  the  principles 
outlined  above,  could  be  responsible  for  the  appearance  of  any  new  dis- 
eases in  wildlife.  This  wastewater  would  have  a beneficial  impact,  3 

Fish  Diseases  and  Parasites.  In  Site  4,  marine  fish,  fresh- 
water fish,  and  anadromoiis  fish  occur  in  the  area  or  closely  adjacent  to  > 

it.  The  diseases  and  parasites  that  occur  with  these  fish  are  more  or  less  | 

common  to  the  fish  found  on  all  of  the  wastewater  management  areas.  Fish,  ^ 

as  other  animals,  have  their  compliment  of  diseases  and  parasites.  The 
great  majority  of  fish  diseases  are  caused  by  either  bacteria  or  protozoa. 

Other  ailments  are  caused  by  water  fungi  (Saprolegniaceae) , viruses, 

nematode  worms,  various  flukes  and  copepods.  Rising  water  temperatures 

and  receding  water  levels  that  cro’.vd  fish  together  tend  to  promote  growth,  | 

and  spread  some  fish  diseases  and  parasites.  Fish  in  poor  physical  con-  ' 

dition  or  under  stress  are  more  susceptible  to  disease  and  parasites  than 

are  healthy  fish. 

At  the  present  time  there  seems  to  be  no  direct  relationship  between  i 

the  increased  incidence  of  fish  parasites  and  diseases  in  secondary  treated 

I 
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sewage  water  (Ref.  120).  Fish  diseases  and  parasites  usually  are  not 
detrimental  to  the  population  as  a whole,  except  in  crowded  hatchery 
(unnatural)  conditions. 

I Parasites  such  as  nematodes,  cestodes,  and  trematodes  require 

intermediate  hosts  (snails,  molluscs,  copepods)  before  the  parasite  can 
be  transferred  to  fish.  Therefore,  an  increase  in  the  intermediate  host 
could  cause  an  increase  in  the  parasite  incidence  among  fish. 

1.  Bacterial  diseases.  Furunculosis,  caused  by  Aeromonas 
salmonicida , affects  chiefly  salmonids.  The  bacterium  grows  best  at  low 
temperatures  (50-60°F)  and  is  transmitted  through  wounds,  in  the  body  or 
gills,  or  through  the  intestinal  wall.  The  disease  is  thought  to  be  en- 
demic to  Pacific  salmon  and  rainbow  trou*-  and  outbreaks  may  occur  when 
the  vitality  of  the  fish  is  lowered. 

Bacterial  hemorrhagic  septicemia  or  ulcer  disease  (Aeromonas 
liqucfacieus)  is  a world-wide  disease  of  freshwater  cultured  and  wild 
fish. 

Columnaris  disease  and  gill  disease  are  two  of  the  important 
f Myxobacterial  fish  diseases.  Stress  caused  by  environmental  conditions 

i may  trigger  these  diseases  in  fish.  Columnaris  disease  may  be  caused 

' by  crowded  conditions  and  high  temperatures  (77  to  B8°F) , especially  in 

; juvenile  fish.  At  temperatures  below  60°F,  the  disease  seldom  injures 

fish. 

; Corynebactorial  kidney  diseases  are  found  in  freshwater  fish, 

. especially  trout.  The  disease  is  thought  to  be  transferred  by  infected 

fish. 

2.  Protozoan  diseases.  Al!  major  groups  in  the  protozoa  have 
representatives  as  fish  parasites.  Some  of  the  important  ones  will  be 
mentioned  here. 

"Ich"  (Ichthyophthirus  sp.)  is  a common  external  protozoan 
disease  of  warmwater  fish  and  trout  (r-owded  conditions).  Catfish,  carp 
and  sunfish  are  especially  susceptible  tc  "Ich".  The  cysts  (multiplica- 
tion stage)  of  "Ich"  are  usually  found  on  the  bottom  of  waterways,  but 
they  may  be  found  on  the  surface  in  standing  water.  From  the  cyst  the 
young  parasites  look  for  a host.  Crowded  conditions  will  increase  the 
incidence  of  this  disease. 
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Costiasis  or  "blue  slime"  (Costia  sp.)  is  an  important  external 
protozoan  disease.  Costia  nccatrix  is  the  most  destructive  of  the  ecto- 
parasitic  protozoans  on  trout  and  salmon  and  it  also  occurs  on  a wide 
variety  of  warmwatcr  fish.  Costiasis  can  be  spread  by  contact  and  may 
result  in  severe  attacks  especially  under  crowded  or  stress  conditions. 

Trichodiniasis  (Trichodina  sp.)  is  the  most  common  external  para- 
site of  freshwater  fish.  The  parasites  are  spread  by  direct  contact  so 
that  crowding  fish  could  result  in  an  increased  incidence  of  the  parasite 
among  fish.  Cool  water  temperatures  (40°F)  allov^  the  parasite  more  time 
(140  hours)  to  remain  on  a dead  host  fish. 

Octomitiasis  is  a common  intestinal  fish  parasite,  especially  in 
young  salmonids.  Two  forms  of  octomitiaris  (Qctomitus  sp.)  occur;  a 
chronic  form  that  results  in  severe  emaciation  of  trout  fingerlings  and  an 
acute  infectious  form  that  occur  sporadically,  usually  in  early  season 
and  results  in  heavy  mortalities.  Trout  longer  than  3 to  4 inches  are 
usually  immune  even  though  they  may  harbor  large  numbers  of  these 
organisms.  Many  parameters  may  affect  development  of  Qctomitus; 
among  those  are  deficiency  in  dissolved  oxygen,  crowded  conditions 
and  malnutrition, 

Cryptobia  is  a protozoan  found  in  the  blood  and  visceral  cavity 
of  salmonids  of  western  North  America. 

"Whirling  disease"  caused  by  Myxosoma  cerobralis  is  a serious 
disease  of  salmonids,  especially  juvenile  fish.  It  attacks  and  destroys 
cartilage  of  young  fish;  but  it  requires  a long  time  to  develop  before  it  is 
noticeable.  Since  its  introduction  from  Europe,  it  has  spread  rapidly  into 
the  United  States  and  has  recently  occurred  in  California  among  sain"  in 
a central  California  coastal  stream  (Ref.  120). 

3.  Virus  diseases . The  most  important  virus  disease  on  the  west 
coast  is  Sacramento  River  or  Chinook  virus  (SRCD) . It  is  endemic  to 
California  among  Chinook  salmon  populations  and  causes  heavy  salmon 
losses . 

Infectious  pancreatic  necrosis  (IPN)  infects  young  salmonids, 
especially  in  hatchery  conditions.  It  is  considered  highly  contagious. 

4.  Water  fungi.  (Saproleqnia  sp.)  Saprolegnia  is  a secondary 
Infection  often  found  on  injured  fish.  It  may  continue  to  grow  eventually 
killing  the  fish.  This  fungi  may  infect  dead  fish  eggs  and  spread  to  adja- 
cent healthy  eggs,  killing  them. 


Another  fungal  disease  is  Ichthyospondium  hoferi  which  causes 
systemic  infections  in  marine  fish.  However,  recently  it  has  been  recog- 
nized as  a pathogen  of  warmwater  fish  in  ponds. 

5.  Trematode  (flat  worms).  These  parasites  are  often  called 
"flukes".  Gyrodactylus  is  an  important  external  parasitic  fluke  of  fish. 

In  some  species  the  entire  life  cycle  is  spent  on  the  host.  In  general, 
parasites  that  have  a close  relationship  with  the  host  species  do  not 
cause  considerable  damage  to  the  host.  But,  a fish  under  stress  or  a 
weakened  condition  may  be  killed  by  external  parasites,  particularly  if 
the  parasite  load  is  unusually  heavy. 

The  "blood  fluke"  (Sanguinicola  sp.)  does  serious  damage  to  the 
gills  of  freshwater  fish  during  the  fluke's  larval  stage  when  they  burrow 
out  of  the  gills . 

The  yellow  grub  (Clinostomum  marginatum)  is  a digenetic  trematode 
of  warmwater  fish.  The  cercaria  (free-swimming  stage)  infect  the  fish 
and  encyst  in  the  tissues.  At  norm.al  oarasite  loads  this  apparently 
causes  little  damage  to  fish;  however,  a heavy  parasite  load  may  cause 
emaciation  of  the  fish.  Aquatic  snails  serve  as  intermediate  hosts  for 
this  parasite,  and  an  increase  in  the  snail  intermediate  host  could  increase 
the  presence  of  the  parasite  in  fish. 

6.  Tapeworm.s  and  Roundworms.  The  bass  tapeworms  (Protecoce- 
phalus  ambloplitis)  is  a ccstode  parasite  of  warmwater  fish,  especially 
centrarchids  (sunfish)  in  which  the  adult  worm  infects  bass.  The  tape- 
worm eggs  develoo  in  copepods  (microscopic  invertebrates)  which  are 
eaten  by  small  fish  whici;  in  turn  are  eaten  by  bass,  when  the  adult  tape- 
worm remains.  Bass  with  neavy  tapeworm  loads  may  be  sterilized  because 
of  damage  to  the  gonads.  An  increase  in  the  species  of  copepods  (aquatic) 
that  carry  the  eggs  could  increase  the  tapeworm  infection. 

The  nematode  parasite,  the  red-round  worm  (Eustrongyhdes  sp.)  is 
very  common  among  centrarchid  fish  (sunfish  and  black  bass).  The  larval 
stage  encysts  in  the  tissue  of  fish,  frequently  making  the  fish  unfit  to  eat. 
The  life  cycle  of  this  parasite  is  not  well  understood,  except  that  adult 
worms  remain  in  the  oral  cavity  of  some  fish  eating  birds  (herons  and  egrets). 

7.  Leeches . They  occasionally  attack  fish  and  leave  wounds 
open  for  secondary  bacterial  or  fungal  infections. 

8.  Parasitic  copepods.  Parasitic  copepods  that  attack  fish  are 
called  "fish  lice".  They  arc  externa!  oaiasites  that  attach  to  the  skin  or 
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gills  of  fish.  Serious  damage  may  result  if  there  are  heavy  irrfestations 
of  these  parasites.  The  open  wounds  they  leave  may  lead  to  secondary 
I infections  in  parasitized  fish.  Two  important  genera  of  "fish  lice"  are 

j Arqulus  and  Salmincola  . 

In  summary,  although  evidence  is  lacking  that  links  sewage  and 
fish  disease  or  parasites,  it  is  important  to  consider  the  aquatic  environ- 
ment and  its  relationship  to  disease  and  parasite  infection  of  fish  in  any 
new  habitat  development  program.  Conditions  that  cause  stress  in  fish 
(crowding,  low  dissolved  oxygen,  and  malnutrition)  are  likely  to  lead  to 
increased  incidence  of  diseases.  Under  stress  conditions,  parasite 
infections  may  be  more  serious  than  in  a "normal"  situation  and  cause 
greater  damage  to  the  fish. 

I 

[ Environmental  conditions  that  lead  to  an  increase  in  intermediate 

hosts  (molluscs  and  copepods)  of  fish  parasites  may  increase  the  incidence 
of  the  parasites  in  fish,  especially  in  ponded  water  or  marshes.  The  final 
host  (egrets  and  herons)  of  some  fish  parasites  may  be  attracted  to  the 
marshes  and  ponds,  increasing  the  incidence  of  the  parasite. 

' Crowding  fish  together  increases  the  possibility  of  spreading 

[ diseases.  Crowding  fish  into  localized  pockets  (in  reservoirs  or  streams) 

I produces  a stress  condition  that  lowers  the  fish's  general  health  and 

disease  resistance.  Crowding  also  brings  fish  closer  together  increasing 
the  chance  for  direct  transmission  of  diseases  and  parasites.  Wounds  or 
; abrasion  of  the  epidermal  layer  may  be  more  prevalent  when  fish  are 

t crowded  together.  Abrasions  in  the  skin  increase  the  chances  of  bacterial 

: or  fungal  infections 

■ An  increase  in  the  moan  temperature  of  the  surface  water  could  pro- 

i duce  conditions  conducive  to  increased  bacterial  growth.  This  could 

j cause  an  increase  in  bacterial  fish  diseases. 

I . The  organic  load  of  water  could  have  an  effect  on  increasing  bacter- 

ial fish  diseases.  An  increased  organic  load  would  provide  more  nutrients 
for  increased  bacterial  growth.  An  increased  biochemical  oxygen  demand 
could  result  from  the  increased  bacterial  growth.  This  could  cause  oxygen 
! deficiencies,  especially  in  shallow  ponds,  which  would  be  a stress  factor 

for  fish. 

Extreme  care  should  be  exercised  to  prevent  introduction  of  new 
parasites  or  diseases  into  waters  where  they  did  not  previously  exist. 
Introduced  diseases  could  spread  in  epidemic  proportion  among  non- 
immunc  fish  species.  Whether  or  not  secondary  treatment  of  sewage 
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(with  disinfection,  ie.  a combination  of  chlorination  and  declorination)  will 
remove  or  kill  diseases  or  parasites  should  be  studied,  especially  if  the 
wastewater  is  received  from  areas  containing  fish  stocks  (tropical  fish,  fish 
processing  plants,  and  commercial  hatcheries.) 

c.  Ecological  Systems 

The  most  important  consideration  in  the  Suisun  Marsh  area  is  the 
relationship  between  competing  plant  species,  their  salt  tolerances,  and 
their  food  value  to  waterfowl  (Ref.  65).  Alkali  bulrush  (Scirpus  robustus) 
has  the  highest  overall  use  by  waterfowl  of  the  35  major  plant  species 
found  in  the  marsh.  It  receives  continuous  use  (for  feed)  by  an  estimated 
88  percent  of  the  waterfowl  throughout  the  fall  and  winter  months.  How- 
ever, alkali  bulrush  covers  only  six  pe’^cent  of  the  marsh.  Alkali  bulrush 
requires  7 to  8 months  of  flooding  for  optimum  growth.  Less  than  two 
months  or  more  than  eight  months  of  flooding  reduced  its  competitiveness 
with  other  plants  which  are  less  desirable  waterfowl  food.  Nonsubmerged 
plots  of  alkali  bulrush  are  vulnerable  to  overgrazing  by  cattle.  Some  areas 
of  the  Suisun  Maish  arc  grazed  by  livestock,  particularly  areas  adjacent 
to  the  Grizzly  Island  Wildlife  Refuge. 

The  second  most  important  actor  in  controlling  the  growth  and  dis- 
tribution of  plants  in  the  marsh  is  soil  salt  concentration.  The  month  of 
May  seems  to  be  the  most  critical  month  in  the  production  of  seed  heads 
on  alkali  bulrush.  During  this  menth  the  plants  require  more  water  due  to 
the  increased  metabolic  energy  associated  with  seed  formation.  After  seed 
formation  in  May,  there  is  a reduced  impact  ot  soil  salinities  on  alkali 
bulrush.  Dominant  alkali  bulrush  stands  occupied  soils  that  displayed 
mean  annual  salinities  ranging  from  6300  - 32,500  ppm  Total  Dissolved 
Solids.  The  lowest  concentration  (TDS)  are  usually  observed  in  March 
and  the  highest  in  September. 

There  is  an  east  to  west  increase  .n  the  salinity  gradient  of  the 
marshland.  It  is  most  evident  in  late  summer  and  considerauly  reduced  in 
mid-winter.  This  gradient  affects  the  d.stribuuon  of  marsh  plants:  the 
more  salt  tolerant  species  being  founo  or  the  western  edge  of  Grizzly 
Island.  Kaushik  (R<^f.  124  found  that  .dkali  bulrush  did  not  germinate  at 
salinity  levels  above  13,500  ppm  TDS.  at  that  the  present  marsh  water 
quality  of  6,000  to  8,000  pom  TDS  wtc.l  a’!  jw  25  to  40  oercen  of  the 
alkali  bulrush  to  gc  minate  without  ore  Ji  ling  an  advantage  to  cattail  seeds 
(low  TDS  germinat;on' . 

Alkali  bulrus  i is  the  most  used  and  ^elected  plant  food  cf  waterfowl 
wintering  in  the  Suisun  Marsh.  If  -^ucc  s.-fu'  oropogation  depends  upon 
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soil  salinity,  preferably  of  approximately  9,000  ppm  TDS  and  below  16,000 
ppm  TDS  during  the  month  of  May  (seed  production).  Flooding  of  the  marsh 
until  mid-June  accomplishes  this,  and  also  inhibits  pickleweed  growth 


(requires  high  TDS).  Withdrawal  of  water  after  mid-June  helps  in  control- 
ling cattails  which  compete  with  alkali  bulrush  and  have  no  food  value  for 
waterfowl . 

If  there  is  a reduced  freshwater  outflow  to  the  area  around  Suisun 
Marsh  (reduced  flows  of  waters  to  Sacramento-San  Joaquin  Delta)  , the 
salinity  of  the  water  will  increase.  Waters  of  17,000  - 18,000  ppm  TDS 
will  move  as  far  upriver  as  Honker  Bay  causing  75  percent  of  the  marsh- 
land to  experience  greatly  increased  salinities.  If  this  water  is  applied 
to  the  marsh,  a significant  reduction  in  alkali  bulrush  stands  would  occur 
with  a considerable  increase  in  the  less  desirable  pickleweed. 

A major  impact  on  the  waterfowl  would  result  if  the  food  supply  was 
drastically  reduced.  Waterfowl  would  be  displaced  to  surrounding  marshes 
in  San  Francisco  Bay  which  do  not  have  the  carrying  capacity  present  at 
Suisun  Marsh.  Displaced  waterfowl  would  cause  potential  crop  depreda- 
tion problems,  and  eventually  survival  of  displaced  waterfowl  would  be 
impossible . 

d.  Recreational  Resources 

The  gross  recreational  user  potential  available  to  Site  4 was  deter- 
mined to  be  28,1  00  million  visitor  days  . The  salmon,  steelhead  and 
striped  bass  fishery  surrounding  the  site  is  quite  good.  In  addition,  duck 
hunting  within  the  area  is  rated  among  the  best  in  the  state.  Grizzly 
Island  Wildlife  Area,  which  includes  most  of  the  site,  is  a major  public 
hunting  area  as  well  as  a popular  fishing  ground.  That  part  of  Site  4 not 
included  in  the  state  wildlife  area  is  occupied  by  private  waterfowl  hunt- 
ing clubs . 

In  addition  to  hunting  and  fishing,  wildlife  observation,  power 
cruising  and  sailing  are  popular  recreation  activities  in  the  area. 

Present  Public  Facilities:  Grizzly  Island  Wildlife  Area  is  a state- 

managed  game  refuge  and  public  hunting  and  fishing  ground.  During  the 
waterfowl  hunting  season,  a major  portion  of  the  area  is  opened  to  public 
shooting  three  days  a week.  Parking  and  restroom  facilities  are  the  only 
site  improvements  made  available  to  the  public.  Fishing  access  to  the 
area  is  year  round.  This  state  wildlife  area  is  the  only  public  recreation 
facility  within  Site  4. 


» 
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A public  boat  launching  ramp  on  refuge  land  along  Montezuma  Slough 
Is  maintained  by  the  Department  of  Fish  and  Game,  but  is  not  subject  to 
normal  refuge  regulation  as  it  exists  adjacent  to  a county  road  and  enjoys 
unlimited  public  access.  There  are  no  parking  or  docking  facilities  avail- 
able at  the  ramp. 

Present  Private  Facilities:  There  are  15  privately  operated  water- 

fowl  hunting  clubs  within  the  boundaries  of  Site  4.  Individual  acreage  and 
membership  varies  from  club  to  club  and  year  to  year.  At  present  there  are 
11  separate  landowners  with  clubs  on  Grizzly  Island.  Although  duck  hunt- 
ing is  the  dominant  recreational  activity  on  the  private  areas,  some  fishing, 
dog  training,  and  birdwatching  also  takes  place  on  these  areas  ( Ref.  81  ) 


Hunter  and  Angler  Use:  Because  the  majority  of  Site  4 lies  within 

a state  wildlife  area,  accurate  records  of  hunter  and  angler  use  are  avail- 
able. The  following  data  are  the  most  recent  compilations  of  hunting  and 
non-hunting  use  of  Grizzly  Island  Wildlife  Area. 


Man  Days  of  Non-Hunting  Use  - Grizzly  Island 
Wildlife  Area  - July  197Q  to  June  1971* 


Activity 

Fishing 
Field  trails 
Dog  training 
Sightseeing 
Nature  study 
Boat  ramp 
Miscellaneous 

Total 


Man  Days 


i 


7,558 

3,198  I 

1,014 
2,047 
788 
80 

83  ; 

I 

3 

14,768 


* Modified  after  unpublished  reoort,  California  Department  of 
Fish  and  Game,  Grizzly  island  Wililife  Area , 1971. 


Hunting  use  of  the  state  wildlUe  area  s also  accurately  tabulated. 
In  addition,  the  Department  of  Fish  and  Gar^e  unit  manager  for  the  area 
has  begun  compiling  use  figures  ‘oi  *^hc  private  duck  clubs  within  Suisun 
Marsh.  State  area  figures  are  given  in  number  of  individual  hunters  while 
private  club  figures  are  given  in  hunter  days. 


( 

) 
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Grizzly  Island  State 
Wildlife  Area 

I 
1 
1 


1968 

17,405 

1969 

21,616 

1970 

20,004 

1971 

21,867 

Private  Clubs  Within 
Study  Area 

- 0 - 
- 0 - 

- ° 3 

2,119 


California  Department  of  Fish  and  Game,  May  1971, 
Public  Shooting  Area  Operations  - Waterfowl,  data  sheet, 

Ref.  63. 


Ref.  81. 


Open  Space:  The  entire  Site  Area  has  been  designated  by  the  Solano 

County  Planning  Department  as  open  space  for  the  preservation  of  natural 
resources  (fish  and  wildlife  habitat).  The  long-range  plan,  as  specified 
in  the  recreation  element  of  the  county  general  plan,  is  to  maintain  Grizzly 
Island  as  an  area  of  outstanding  scenic  and  conservation  value  (Ref.  79). 

In  order  to  do  this,  the  area  Has  been  zoned  as  open  space  to  avoid  pre- 
mature development  or  urban  encroachment. 

Future  Public  Facilities:  At  present  there  are  no  plans  for  further 

recreation  development  within  Site  4.  As  mentioned  in  the  open  space 
discussion,  the  county  is  seeking  to  preserve  this  area  for  its  wildlife 
habitat  potential.  The  Solano  County  Parks  and  Recreation  Department 
feels  that  further  development  of  recreation  facilities  would  only  detract 
from  the  present  value  of  Suisun  Marsh.  Grunwald  Associates  of 
San  Francisco  are  presently  working  on  an  open  space  study  of  the 
entire  county.  From  this  study,  the  county  hopes  to  make  a more 
accurate  evaluation  of  Grizzly  Island's  recreation  potential  (Ref.  61). 

e.  Protected  Waterways  Designation 

The  Suisun  Marshes  are  designated  as  a Class  I (premium)  scenic, 
fishery,  wildlife  and  recreation  waterway  by  the  California  Protected 
Waterways  Plan.  The  plan  also  classifies  the  waters  of  Suisun  Marsh 
as  Class  I for  striped  bass  and  sturgeon.  Suisun  Bay  is  rated  as  a Class 
I striped  bass  fishery. 

Montezuma,  Suisun,  and  Cordelia  Sloughs  have  been  suggested  by 
Solano  County  to  be  included  in  the  California  Protected  Waterways  Plan. 
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- rnvlronmental  Setting  Without  the  Project;  Cultural 

a.  Archaeological  and  Historic  Site  Locations 

The  archaeological  potential  of  Site  4 itself  is  apparently  nil.  What 
archaeological  potential  that  does  exist  is  limited  to  the  low  foothills  on 
the  periphery  of  the  Site  Area,  particularly  the  Montezuma  Hills  to  the 
west  and  the  Potrero  Hills  to  the  north.  No  archaeological  site  surveys 
have  reportedly  been  undertaken  and  no  future  plans  for  undertaking  any 
exist  (Ref.  1 1) . 

There  are  no  historical  landmarks  within  Site  4.  The  nearest 
apparent  one  is  the  Hastings  "Montezuma  House",  reportedly  the  second 
oldest  intact  adobe  house  in  Solano  Cojp.‘\  . 11),  The  site  is  located 
on  the  property  of  the  Pacific  Gas  arl  Fb  -‘.ic  Company  in  the  vicinity 
of  Collinsville,  just  southeast  o?  the  F.te  Arc'a  . 

b.  Sec  ric  Loc  at  .on 

The  entire  Suisun  Marsh  is  cla  ^ 'e  d a:  a premium  (Class  I)  scenic 
waterway  in  the  California  Protectee  Wat  ■/v.;y<^  Plan  (see  Section  A-3e). 
Since  Site  4 lies  completely  within  the  Suisun  Marshes,  it  is  therefore  a 
state  recognized  scenic  resource  area,  r.s  scenic  value  is  derived  not 
only  from  the  waterways  and  their  associated  plant  communities,  but  from 
the  year-round  diversity  of  an  abundant  bi-^d  liio.  On  clear  days,  one  can 
view  Mt.  Diablo  in  Contra  Costa  County  to  the  south  and  the  Sonoma 
Mountains  to  the  northwest.  (Ref.  30.) 


^ - Environmental  Settini^  Without  the  Project:  Public  Health 


(Refer  to  Volume  VI:  TECHNICAL  APPENDIX  - 

THE  PUBLIC  HEALTH  IMPLICATIONS  OF  LAND 
APPLICATION  OF  WASTEWATER  AND  RESIDUAL  SOLIDS) 
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^ Environmental  Impacts 
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a ■ Impact  1 

I 

I The  firr.t  impact  of  wastewater  land  application  to  Site  4 is  the  change  in 

species  composition  in  Suisun  Marsh. 

Discussion:  The  Suisi:n  Marsh  is  a brachish  water  plant  community 
(salt  Water,  fre  shwater  and  inteimediate  plant  forms.)  The  more  salt  toleiant 
plan's,  such  as  picklcwerd  and  salt-.rus. , air,  abundaiit  on  the  western  edge 
of  the  marsh  where  salt  concen'ra  + ions  arc  higher.  Pic'klewccd  has  its  gir  at- 
'est  competitive  advantage  at  salt  ccaicentrations  above  31,000  ppm. 

Alkali  bulrush  is  an  intermediate  salinity  marsh  plant.  The  most  favorable 
mean  annual  level  of  TDS  for  alkali  bulrush  growth  and  competitive  ability 
is  22,000  ppm.  Dining  the  month  of  May  when  seed  neads  are  forming,  soil 
salt  co:icentrations  are  critical.  The  most  suitable  soil  salt  concentration 
at  this  time  is  in  the  vicinity  of  VOOO  to  14,500  ppm. 

There  is  an  important  relationship  between  alkali  bulrush  and  its  tood  value 
for  migratiiig  ducks.  A’kali  buliush  is  the  major  food  item  of  an  estimated 
83%  of  th.?  wintering  ducks  (madrads,  pintails,  shovelc  rs,  and  green -winged 
teal)  in  the  marsh . 

Designed  afiplicctions  of  wastewater  would  create  optimum  growth  of  alkali 
bulrush  which  would  be  beneficial  to  liie  waterfowl  on  the  inar'-h.  Waste- 
water  could  be  used  instead  of  the  present  source  ol  v,-aa;r  fro:.i  the  adja- 
cent Montezuma  Slough  but  tin  irequcncy  of  application  would  have  to  be 
adjusted  for  the  difference  in  watc'"  quality.  (See  B-1  4 , 1 5 , 29 , 30 . ) 

Over  application  of  wastewater  in  the  Suisun  Marsh  could  n ducr  the  amount 
of  alkali  bulrush  available  to  ducks  by  lowering  soil  salt  concentrations  and 
giving  a competitive  advantage  to  frcsliwatcr  tolerant  plants  (especially 
narrowleaf  cattail.) 

Olney  bulrush,  narrowleaf  cattail  and  baltic  rush  are  the  dominant  fresh- 
water inhabiting  plants  of  tl.o  marsh.  Mean  annual  soil  salinities  below 
16,200  ppm  offer  the  best  comp'  tit'h'e  advantage  to  narrowleaf  cattail.  These 
plants  are  more  common  on  the  casicrn  ^ dge  of  the  marsh  or  areas  with  salt 
concentrations  low  enough  to  allow  tlie  plants  to  giovv'. 

This  impact  is  specific  to  Site  4 and  ropres'^nts  a central  issue  in  the  manage- 
ment of  the  marsh  with  v/astcwa*er.  [iic  importance  of  bile  4 to  waterfowl  and 

wildlife  is  that  i*  is  ci  Wi  lland.  1 '•uisnn  Mairdi  ' "''Vf  of  reridininu  yvet iandp,. ), 

a P- 1 a . ) 

Remedial,  Piotertive  and  Mcogal  ion  Minw.v  s:  Apirly  waslinva tci 
only  (lUnng  the  time  of  the  wiu  n i\  is  nt  co  ■ to  j rcvrnt  .verious  salt 

water  intrurdon.  Apply  dnrjng  Ini',  um,.i.  -oary  ''.li. 
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Mix  wastewater  with  salt  water  in  the  proportions  to  achieve  soil  salinities 
of  9 , 000-1 6 , OOOppm  that  would  allow-  optimum  growth  conditions  for  alkali 
bulrush. 

I b.  Impact  2 

The  second  impact  is  the  prevention  of  extensive  salt  intrusion  into  the 
marsh,  especially  during  summer  and  fall  months  and  "abnormally  dry" 
years,  and  possible  future  losses  of  waterfowl  habitat  and  waterfov;!. 

Discussion:  During  dry  years,  such  as  1963-64,  freshwater  may 
barely  reach  the  eastern  edge  of  the  marsh  at  Montezuma  Slough. 

Future  predictions  indicate  that  75%  of  the  Suisun  Marsli  will  be  experi- 
encing salt  concentrations  nov/  found  only  at  the  extreme  western  edge, 
because  of  decreased  freshwater  flows  into  the  estuary.  By  1990  poly- 
haline  water  (18,000  mg/l  - 30,000  mg/l  TDS)  occur  as  far  as  Honker 
Bay  on  the  eastern  edge  of  the  marsh.  Extremes  in  salt  water  intrusion 
would  encourage  tlie  growth  of  less  desirable  waterfowl  food  items  such  as 
pickleweed  and  saltgrass  at  the  expense  of  alkali  bulrush  and  fat-h-  n 
(riesirable  waterfowl  food).  A decrease  in  the  desirable  food  items  would 
decrease  the  carrying  capacity  of  the  marsh  for  waterfowl.  (Ref.  65.) 

This  impact  is  specific  to  Site  4 and  is  very  important;  it  is  interated  with 
Impact  No.  1. 

Remedial,  Protective  and  Mitigation  Measures:  Application  of 
wastewater  in  the  amounts  necessary,  and  when  needed,  to  prevent  extreme 
salt  v/ater  intrusion  into  the  Suisun  Marsh  and  to  encourage  the  growth  of 
alkali  bulrush  instead  of  pickleweed. 


c.  Impact  3 

Impact  No.  3 would  be  the  reduction  of  existing  water  quality  through  the 
application  of  secondary-level  treated  wastewaters. 

Discussion:  The  quality  of  waters  adjacent  to  Site  4 vary  consid- 
erably depending  upon  the  time  of  year  (Ref.  140).  TDS  may  be  extremely 
high  in  late  summer  or  fall  (over  2000  ppm)  and  may  be  lower  in  the  spring 
(under  500  ppm)  when  freshwater  runoff  is  high. 

The  following  values  illustrate  these  variations  and  their  comparison  with 
estimated  water  quality  of  recoverable  wastewaters. 
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Surface 

Groundwater 

TDS 

Drainage 

and  Subsurface 

Existing  Water 

154,^3440  mg/1 

250-2560  ma/1 

(370  median) 

% of  time  under  200  mg/1 

J 

(mid  Jan-mid  Feb) 

4% 

% of  time  under  300  mg/1 

(mid  Jan-Feb) 

12% 

% of  time  under  500  mg/1 

(Jan-March) 

24% 

% of  time  under  1000  mg/1 

(Jan-April) 

33% 

j 

% of  time  over  2000  mg/1 

(late  April -Sept,  mid  Oct-Dec) 

65% 

1 

i 

% of  time  over  3000  mg/1 

I 

i 

(most  of  May,  June-Sept) 

42% 

] 

% of  time  over  5000  mg/1 

i 

(Aug-Sept) 

17% 

1 

1 

The  estimated  upper  TDS  limits  of  the  recoverable  wastewaters  exceed 
existing  water  quality  conditions  about  two-thirds  of  the  time,  generally 
between  May  and  Dec;  estimated  lower  limits  would  exceed  them  about 
20  percent  of  the  time,  between  Jan  and  mid-March.' 

Nitrogen  and  phosphorous  in  the  recovered  wastewater  could  cause  "algal 
blooms"  in  Montezuma  Slough,  particularly  if  they  exceed  recommended 
water  quality  values,  ie.,  1.0  ppm  total  nitrogen  (TN)  and  0.1  ppm  total 
phosphorous  (TP).  The  effect  of  TDS  in  the  recovered  wastewater  would 
be  problematical  because  of  the  variations  in  TDS  in  existing  surface 
waters.  High  TDS  (over  1,000  mg/1)  is  known  to  reduce  the  reproductive 
capacities  in  some  fish  species  such  as  sunfish,  carp,  and  striped  bass. 

In  the  Sacramento-San  Joaquin  Delta,  striped  bass  usually  spawn  in 
areas  where  the  TDS  is  below  200  ppm.  Existing  water  quality  condition 
would  indicate  their  practical  exclusion  fror'  the  Site  Area.  Ninety  percent 
of  striped  bass  rugs  are  recovered  in  these  low  TDS  areas,  although  one 
year  eggs  were  recovered  in  watLr  wil"^  TDS  concentrations  of  500-100  mg/1 
in  the  Delta  (Ref.  101).  Striped  bass  spawning  is  not  thought  to  represent 
a significant  use  of  Site  4;  however  it  is  a nursury  area  for  striped  bass 
fry. 

Waters  which  are  rich  in  nitrogen  and  phosphorous  can  have  algal  "blooms" 
of  such  magnit'jde  that  fish  and  cjUiC'  aquatic  animals  may  be  killed  by 
associated  sags  in  available  oxygen  (oxygen  used  by  the  living  and 
decomposing  algae). 
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Ahjal  blooms  which  lead  to  development  of  apaerobic  conditions  could 
cause  conditions  that  influence  increases  in  avian  botulism.  This  aspect 
will  be  discussed  in  more  detail  later. 

The  waters  collected  in  drainage  ditches  and  canals  (surface  and  sub- 
surface) may  have  TDS  values  in  excess  of  those  values  which  affect  fish 
production.  TP  and  TN  values  arc  judged  to  exceed  those  values  that 
encourage  algal  growth.  See  B-11  (existing  water  quality.) 

Drainage  waters  which  are  pumped  out  of  the  fields  on  Grizzly  Island  into 
Roaring  River  Slough  and  other  outflowing  drainages  will  be  diluted.  The 
introduced  waters  will  add  to  the  TDS,  TN,  and  TP  load  already  carried  by 
these  waters,  as  well  as  adding  an  additional  organic  load.  See  A-26 
estimated  water  quality-treated  waters  year-2000. 

Remedial,  Protective  and  Mitigation  Measures:  Recovery  canals 
should  not  be  expected  to  have  a sustaining  sport  fishery  in  areas  of  high 
TDS. 

Monitoring  of  all  outflows  will  be  necessary  to  control  the  water  quality 
of  tlic  effluent.  High  TDS,  TN,  and  TP  waters  may  require  pre-  or  post- 
application treatment  to  prevent  degradation  of  surface  or  ground  waters. 

Due  to  the  many  variables  and  the  need  for  testing, it  is  unknov^'n  whether 
land  application  will  remove  these  to  safe  levels. 

d.  Impact  4 


The  fourth  impact  is  the  possible  increase  in  heavy  metals  and  miscella- 
neous organic  poisons  which  may  be  toxic  to  fish  and  wildlife. 

Discussion:  Heavy  metals  concentrations  in  the  wastewater  could 
become  concentrated  in  plant  and  animal  tissues.  This  potential  impact 
is  not  expected  to  be  significant  because  treatment  should  be  able  to 
remove  these  heavy  metals  to  trace  quantity  levels. 

Remedial,  Protective  and  Mitigation  Measures:  This  will  probably 
not  be  a problem  if  heavy  metals  are  reduced  to  trace  amounts  in  the 
treated  wastewater. 


e.  Impact  5 

The  fifth  impact  is  the  loss  of  wildlife  species  through  loss  of  habitat 
(lands,  vegetation)  to  general  project  facilities. 

Discussion:  Existing  wildlife  habitat  will  be  lost  in  proportion 
to  the  number  and  acreage  of  proposed  project  facilities.  The  number  of 
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f<irjliti(>5;  and  the  ar'’>ds  they  will  cover  can  only  be-  determined  from  the 
CMujineering  di  sign  planning  stage  of  project  development.  The  area  to  be 
converted,  however,  is  not  expected  to  be  large. 

Remedial,  Protective  and  Mitigation  Measures:  When  individual 
wildlife  species  arc  at  their  carrying  capacity,  the  loss  of  habitat  v.-ill 
result  in  the  loss  of  individuals  proportional  to  the  loss  of  habitat.  This 
wildlife  loss  can  be  mitigated  if  new  wild  land  habitat  is  developed  from 
lands  with  otlieruses.  If  new  habitat  is  not  provided,  wildlife  vrill  be 
lost  in  proportion  to  the  conversion  of  habitat.  If  the  carrv’ing  capacity 
has  not  been  reached  in  similar  adjacent  habitat,  then  animals  displaced 
by  the  project  will  find  a suitable  place  to  live,  but  whether  they  will 
increase  the  population  size  beyond  one  season  is  problematical. 

The  placement  of  oro;'  ct  facilities  should  be  chosen  to  produce  to  leas* 
impact,  or  if  possibi:  , to  « nhance  the  value  of  the  area  by  the  creation  of 
alternate  habitats. 


f.  Imoact  6 


The  sixth  irnpac*  is  the  oossible  loss  of  land  being  managed  for  dry  land 
grain  production. 

Discussion:  Apiiroximatcly  2,400  acres  of  land  north  of  Grizzly 
Slough  within  Giizzly  Island  Wildlife  Refuge  is  being  used  to  grow  grain, 
such  as  barley,  primarily  to  feed  geese  in  the  fall  and  winter.  The  barley 
is  dry  farmed,  using  the  moisture  available  in  the  ground  without  irriga- 
tion. 

Flooding  this  land  wit  ’ wastewater  could  make  it  imoossible  to  raise  grain 
and  therefore  it  vvou'd  '•emove  the  land  as  g esc  habitat  (geese  prefer  dry 

land  to  forage  on),  'or  : xa;’-nle;  white  fronted  and  snow  geese  will  eat 
rice,  Canada  geese  n u r n.ain. 

Remedial,  rrotectivi  ind  Mitigation  Measures:  The  loss  of  the 
gcesr>  habitat  by  ''lo- c;'::  ccwld  not  be  mitioat  'd,  thoimh  the  flooding  of 
thoir  land  would  ,r  te'Jitional  duck  habitat,  parti-,  ularly  if  food  crops 

such  as  alkali  buiru=  ■ uc  .‘Vailable. 

The  2,4  00  acres  um  ■'  lor  d’-y  farming  could  be  excluded  as  a wastewater 
application  arer* . 


g.  Impact  7 

The  seventh  impa'  - <-,  ♦h'-  oersonal  rontaci  of  wastevater  with  per.sons 
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using  facilities  on  Site  4. 


Discussion;  Hunters,  fishermen,  nature  observers,  Grizzly  Island 
Refuge  personnel,  and  private  duck  club  personnel  using  the  resources  of 
Site  4 could  come  into  direct  bodily  contact  with  wastewater  before  or  during 
application.  Chlorination  of  the  water  following  its  secondary  treatment 
would  probably  eliminate  the  possibility  of  disease,  but  psychological 
objections  would  be  evident  in  the  persons  affected.  Once  the  waste- 
water  is  on  to  the  ground,  its  presence  would  probably  not  be  as  distaste- 
ful as  that  associated  with  aerial  contact. 

Remedial,  Protective  and  Mitigation  Measures:  Routine  checks  on 
delivery  pipe  to  prevent  leakage  of  wastewater  before  its  land  application. 

Regulate  public  entry  into  pumping  and  open  conveyance  facilities,  and 
into  zones  of  active  wastewater  dispersal. 


h.  Impact  8 

The  eighth  impact  is  the  possible  increase  in  the  waterfowl  disease  avian 
cholera  (Pasteurella  multocida) . 

Discussion:  Avian  cholera  has  occurred  intermittently  on  Grizzly 
Island,  It  affects  waterfowl;  but  during  severe  outbreaks  gulls,  herons, 
owls,  sandhill  cranes  (a  rare  species)  and  shorebirds  may  be  affected. 

The  disease  may  appear  suddenly  and  kill  hundreds  of  waterfowl.  It  has 
a high  incidence  of  occurrence  in  late  December  and  early  January.  Avian 
cholera  occurred  annually  at  Grizzly  Island  during  the  1950's,  but  a change 
in  water  management  practices  terminated  further  outbreaks.  See  wildlife 
disease  discussion  (Site  4)  for  a more  complete  discussion  of  avian  cholera. 

Remedial,  Protective  and  Mitigation  Measures:  Drainage  of  ponds 
after  hunting  season  to  disperse  large  waterfowl  flocks  to  other  areas  and 
kill  the  bacteria. 

Flush  contaminated  ponds  with  wastewater.  The  dilution  would  decrease 
the  opportunity  for  further  infections. 

i.  Imuact  9 

The  ninth  impact  is  the  possible  increase  in  the  waterfowl  disease  avian 
botulism  (Clostridium  botulinum). 
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Discussion:  Avian  botulism  has  occurred  on  rare  occasions  at 
Grizzly  Island.  It  is  caused  by  a toxin  formed  by  the  anaerobic  bacterial 
species  Clostridium  botulinum  Type  C.  Avian  botulism  has  the  potential 
to  kill  millions  of  ducks,  coots  and  shdre  birds,  which  develop  the  disease 
by  ingestion  of  aquatic  inverteqrate  animals  which  contain  the  toxin. 

Warm  temperatures,  anaerobic  conditions,  and  decomposing  organic  matter 
contribute  to  the  appearance  of  botulism. 

Shallow  standing  water,  especially  if  created  by  a "feather-edge"  is  a 
factor  associated  with  causation  of  the  disease.  "Feather-edge"  refers 
to  a gradually  sloping  pond  bottom  that  allows  for  extensive  shallow  water 
areas  less  than  18  inches  deep.  Shallow  water  (ie.,  under  18  inches) 
may  be  considerably  warmer  than  deep";'  water  areas,  and  if  anaerobic 
conditions  exist,  may  increase  the  production  of  the  botulism  bacteria. 

Algal  blooms  are  important  contributing  causes  of  botulism  because  they 
provide  nutrients  for  increased  invertegratc  qrowth,  which  die  and  are 
eaten  by  waterfowl.  The  algae  creates  a high  biochemical  oxygen  demand, 
which  is  the  oxygen  utilized  by  bacteria  during  decomposition  of  the  algae. 
The  oxygen  may  be  completely  consumed  by  the  bacteria,  creating  anaerobic 
conditions,  which  promote  the  growth  of  Clostridium  botulinum,  the 
causative  agent  of  avian  botulism. 

High  levels  of  wastewater  application  in  the  summer  could  result  in  bot- 
ulism if  some  flooded  areas  contained  "standing"  water,  especially  shallow 
water  (under  18  inches  deep)  for  periods  lonaer  than  15  days. 

Refer  to  wildlife  disease  discussion  (Site  4)  for  a complete  description  of 
avian  botulism . 

Remedial.  Protective  and  Ntitiqation  Measures;  Botulism  could  be 
avoided  by  continuous  flow  or  circulation  of  water  and  maintenance  of 
depths  at  18  or  more  inches  on  all  areas  consistent  with  the  waterfowl 
food  plant  requirements. 

Ponds  could  be  constructed  with  continuous  flow  between  one  unit  and  the 
next  and  with  a final  discharge  into  Montezuma  Slough. 


Impact  10 


The  tenth  impact  is  the  possible  reduction  of  waterfowl  populations. 
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Discussion:  Flooding  the 

marsh  with  wastewater  the  entire  year  could  result  in  the  increased  growth 
of  tules  and  cattails  which  have  no  food  value  for  waterfowl.  Too  little 
wastewater  could  result  in  increased  salinity  intrusion  and  promote  the 
growth  of  saltgrass  and  picklewc  ed,  which  have  a poor  selected  value  as 
waterfowl  food. 

Avian  cholera  could  increase  if  large  amounts  of  wastewater  were  present 
after  hunting  season  and  were  prevented  from  being  drained  off  the  land. 

Avian  botulism  could  also  increase  in  occurrence  if  stagnant,  shallow 
pools  (under  18  inches  deep)  of  wastewater  wore  present. 

All  of  those  factors  would  contribute  to  a serious  reduction  in  the  woter- 
fowl  populations  that  winter  on  Grizzly  Island  and  adjacent  areas. 

Remedial,  Protective  and  Mitigation  Measures:  Control  flows  of 
wastewater  into  Site  4 until  such  times  that  they  are  needed, such  as  spring. 

An  agreement  should  be  entered  into  with  the  present  management  of 
Site  4;  (Fish  and  Game,  State  of  California)  to  deliver  beneficial 
quantities  of  water  to  them. 


k . Impact  11 


The  eleventh  impact  is  the  possible  reduction  in  the  number  of  birds  taken 
by  hunters . 

Discussion:  A reduced  hunter  take  would  occur  if  waterfowl  pop- 
ulations declined,  or  if  operation  of  the  present  project  I'educed  huntable 
land  or  interfered  with  hunting. 

Remedial,  Protective  and  Mitigation  Measures:  Proper  management 
techniques  to  prevent  population  declines  (see  Remedial,  Protective  and 
Mitigation  Measures  for  Impact  10). 


1.  Impact  12 

The  twelfth  impact  is  the  loss  of  wild  land  habitat  permanently  committed 
to  pumping  stations,  impoundment  sites  and  facilities,  maintenance  roads, 
and  above-surface  distribution  systems. 

Discussion:  Some  wildland  habitat  on  each  wastewater  application 
site  will  bo  lost  to  permanent  structures  of  the  project.  The  amount  of 
land  lost  and  the  degree  of  lost  biological  productivity  (eg.  , forest. 
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grassland,  brush,  marsh,  etc.,)  cannot  be  quantitatively  determinc'd  until 
site  locations  for  these  structures  arc  selected.  The  percentage  of  the 
total  lands  so  converted  is  expected  to  be  low.  Hov^'ever,  their  placement 
within  the  Site  Area  may  have  significant  impact  on  some  adjacent  uses. 

Remedial,  Protective  and  Mitigation  Measures:  Permanent  commit- 

mc  nt  of  land  precludes  in-kind  remedial  or  miliaation  measures,  but  land- 
scaping of  bordering  areas  provides  some  mitiq.ition.  Faoility  location 
should  be  chosen  so  as  to  produce  a minimum  adverse  impact.  Beneficial 
effects  may  be  created  by  oU-site  compensation  of  land-use. 


m . Impac*  13 

The  thirteenth  impact  :s  the  loss  of  vegetation,  wildlife  habitat  , and 
wildlife  on  whatever  <'xcav. ;ted  materials  result  during  construction 
of  the  facilities. 

Discussion:  Native  v'^getation  and  wildlife  will  be  lost  on  the 

areas  permanently  com'ni''*.  d to  receiving  spoil  from  construction  of  the 
distribution  system,  '’he  arhual  amount  of  land  lost  to  spoil  can  only  be 
determined  from  the  ei  tai!  erenneering  desion  phase  of  protect  development. 
The  relative  amoun*  i:  ^xj'ectcd  to  be  very  small. 

Remedial,  I’rotecti^''  and  MitjcTation  Measures:  Lands  permanently 

under  spoil  are  no  lonuer  productive  and  avuil  tbk:  to  wildlife.  Revege- 
tation with  native  spe  i'.  s and  re-establish -n  it  cf  the  native  habitat  or. 
the  spoils  v.’ill  restore  foou  and  cover  to  thr  resident  wildlife  species, 
and  renew  scenic  values. 

In  more  detail  desion  phases  of  project  development,  consideration  should 
be  given  to  stock  pt’mg  topsoil  for  future  revcgetatrcr  operations. 


n.  Impact  14 

The  fourteenth  impact  is  the  possible  degradation  of  recreational  fishing 
due  to  introduction  of  diseases  and  parasites  carried  by  the  recollected 
wastewater. 

Discussion:  The  oro'^ability  of  occurrence  of  this  impact  is  remote 
since  all  wastewaters  v\’l!  have  received  disiofccDon  as  v.^ell  as  second- 
ary and  soil  mantlr  ir  ^atment.  It  is  identifier'  lo  ei’iphds  ce  the  import- 
ance of  isolating  s\  rf. ice  rp- from  adiacc'nt  waterways  having  potential 
firhery  values . 

Remedl  il,  ^ cpc  'iSJib':!  Initiate  whatever 

measures  are  ncccs:.-.  >■  • v<  nt  tlv.  incroas',  d u.uas-t''  load,  such  as: 

- Pre-  or  po  ; -iti''-,  atmen*  r.i  wastewater  to  prevent 
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degradation  of  surface  water  quality. 

- Prevent  the  introduction  of  new  parasites  or  diseases, 

- Prevent  increases  in  intermediate  host  species  or  control  of 
these  species  if  prevention  is  impossible. 

- Control  wastewater  temperature  to  a level  that  would  not  greatly 
increase  the  temperature  of  surface  waters. 

o.  Impact  15 

The  fifteenth  impact  is  the  possible  introduction  of  fish  diseases  and  para- 
sites into  areas  that  they  did  not  previously  occur  in  by  the  application  of 
treated  wastewater. 

Discussion:  Fish  diseases  and  parasites  from  tropical  and  other 
nonendcmic  fish  may  be  introduced  into  surface  waters  that  contain  fish 
populations  native  to  the  wastewater  management  areas.  Diseased  or  dead 
tropical  fish  from  homes  or  commercial  businesses  are  commonly  disposed 
of  in  sanitary  wastes.  The  disease  or  parasite  organism  could  easily  pass 
throuqli  secondary  treatment  of  sewage  water  and  may  or  may  not  be  killed 
by  chlorination  (depends  on  chlorine  load  and  the  organism).  A new  disease 
or  parasite  introduced  into  an  area  of  low  immunity  to  that  disease  could 
result  in  an  epidemic  in  the  fish  population.  However  this  possibility  is 
remote . 

Remedial,  Protective  and  Mitination  Measures:  Post-secondary 

treatment  analysis  of  the  wastewater  to  determine  the  presence,  if  any,  of 
potential  pathogenic  organisms  or  parasites  of  fish. 

Possible  use  of  additional  post-treatment  measures  to  kill  pathogenic 
organisms  by  use  of  ozone  or  ultra-violet  light. 

p.  Impact  IG 

The  sixteenth  impact  is  the  possible  increase  in  the  intermediate  hosts 
(molluscs  and  copepods)  of  fish  parasites  by  the  application  of  wastewater. 

Discussion:  Some  aquatic  snails  and  copepods  (microscopic  inverte- 
brates) are  the  intermediate  hosts  for  certain  fish  parasites,  such  as  yellow 
grub  worm,  bass  tape  worm,  and  certain  flukes.  Wastewater  could  increase 
the  production  of  copepods  by  increased  nutrient  levels  in  the  water.  If 
the  specific  copepods  that  act  as  intermediate  hosts  for  fish  parasites  are 
present  in  the  water,  their  numbers  would  increase  also.  This  could 
increase  the  numbers  of  copepod  parasites  that  directly  parasitize  fish. 

Increased  habitat  for  aquatic  snails  could  be  created  by  addition  of  waste- 
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water  to  heretofore  dry  or  intermittent  streams,  by  the  creation  of  reser- 
voir (s)  for  wastewater  storage,  and  by  the  creation  of  marsh  conditions 
in  the  rapid  infiltration  areas.  If  a marsh  is  created  by  vastewater  appli- 
cation from  a dry  area  the  resultant  marsh  won't  be  any  worse  than  a 
natural  marsh  unless  nutrient  levels  were  higher  than  the  natural  marsh. 

Herons  and  egrets,  which  serve  as  final  hosts  in  the  life  cycle  of  such 
fish  parasites  as  the  yellow  grub  and  red  roundworm  may  increase  in 
numbers  because  of  increased  habitat  (marshes  and  waterways).  These 
birds  may  transmit  the  parasite  from  one  waterway  to  another  in  their 
daily  feeding  pattern. 

Remedial,  Protective  and  Mitigation  Measures:  Pre-  or  post- 
application  treatment  of  wastewaU’r  to  prevent  large  increases  of  nutrients 
from  entering  surface  waters. 

Prevent  wherever  possible,  inerrases  in  the  habitat  of  intermediate  and 
final  host  species. 


q.  Impact  17 

The  seventeenth  impact  is  the  increase  in  fish  diseases  because  of  the 
higher  water  temperatures  of  recoverr d wastewater  and  increased  bacterial 
growth . 

Discussion:  Wastewater,  if  it  is  used  in  this  area  during  the  summer 
months  to  prevent  salt  water  intrusion  into  Site  4,  could  increase  the  mean 
water  temperature  of  the  Montezur  i Slough.  Wastewater  left  on  the  land 
and  exposed  to  the  sun  when  pumped  into  the  Montezuma  Slough  could  raise 
the  water  temperature  of  the  slough.  The  increased  water  temperature  could 
stimulate  increased  bacterial  growth,  especially  if  there  is  abundant 
organic  matter  introduced  by  the  wastewater.  Bacteria  patl  ogenic  to  fish 
could  also  be  increased  in  thevater.  This  could  be  detrimental  to  fish, 
especially  if  they  are  under  stress  from  some  other  environment  factor 
(low  DO,  malnutrition). 

Remedial,  Protective  and  Mitigation  Measures:  C 'ntrol  temperature 
of  the  recovered  wastewater  to  a Icv'  ' that  would  not  significantly  increase 
the  temperature  of  existing  waterways. 

r.  Impact  13 

The  eighteenth  impact  is  an  in:'!''as'^  in  str'^ss  factors  of  fish  and  their 
relationship  to  the  susceptabihty  of  f sh  ‘o  disease  and  parasitism. 
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Discussion:  The  incre<isf'd  amounts  of  biostiniula:its  (nitrogen  and 
phosphorous)  and  oryunie  mattt  r from  wastevvator  ;h  i1  would  be  disjjosed 
of  into  Montezuma  Slouiih  and  dioinaye  canals  sould  cause-  oxygen 

depletion  probh-ms.  The  oxygen  used  by  bacteria  decomposing  the  orcianic 
niattei  <>nd  by  algae  eluting  endogenous  metabolisin  and  decomposition  could 
cause  oxygen  sags  thai  could  eause  stress  conditions  in  fish.  An  oxygen 
saci  in  one  are-a  of  the  Mo.ntexui;ia  Slough  and  drainage  canals  may  tend  to 
concentrate  fish  in  aicas  oi  adeiiuate-  oxyticn  supply.  This  may  bring  fish 
into  closer  contact  and  thus,  increasi-  disease  and  parasitisni  by  direct 
contact.  It  may  also  incream?  physical  injury  (ojx  n wounds)  to  fish  which 
may  promote  secondary  bactetial  em  fungal  infections  ^ by  ciowding. 

Remedial,  Protective'  oi  Mitination  Measures:  Recovered  wastevrater 

should  be  disposed  of  in  cxi.driy  waterways  that  have  sufficient  water  to 
dilute  incoming  waste'-.’ater , 

s.  Summary  of  Fe;nsiti vo  Areas 

Figure  V-B-2  d<"‘li neatf-s  tlie  location  of  environmentally  "sensitive" 
circas  within  .Sue?  4.  ".Se-nsiD-.-e”  are..s  are  those  Vv’hich  have  serious  impact 
potential  unde-r  the  pioposcd  project  in  teims  primarily  of  fish,  wildlife, 
vegetation,  and/^or  recif'  tion.  Areas  of  prime  importance  \-c>uld  generc  lly 
be  wntcrw.iys,  existing  and  p-:eiposed  recreational  facUitios  and  c.reas,  prime 
wildlife  habitat,  the  uctu.il  locale  of  raic  or  cnciangcied  spe.-cios,  unique  \c- 
yotation,  notable  scenic  lociitions  and  vista  points,  etc.  Uiban,  indisiiial, 
and  agiicultural  lands  are  usually  not  consieieieci  highly  "sensitive"  areas. 

All  of  Site  4 is  considered  "sensitive"  with  respect  to  recreation  .,nd 
vegetation.  Fiom  a fish  and  wildlife  \’iewpoint,  Montezuma  Slough  all  along 
the  ncirthcin  and  eastern  perinicter  of  the  Sit«-  Aiea  and  Roanny  River  Slough 
running  tlnough  Sub-Area  4.2  and  between  Sub-Areas  4.1  and  4.2  are  consid- 
ered "sensitive." 
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C.  WASTFWATEK  LAND  APPLICATION  SITE  5: 

NORTHCLN  YOLO  COUNTY  - WOODIJ^ND  AREA 


]_  - ^qj e ct  Development 


a . Present  Land  Uses 

Site  5 covers  practically  the  cntiie  northern  half  of  Yolo  County  and 
projects  into  southcentral  Cudusa  County  and  into  the  southwestern 
corner  of  Sutter  Countv  and  ihe  northwestern  coiner  of  Sacramento  County. 
Sacramento  is  located  atout  B rales  south-soutlvast  of  the  site's  south- 
east corner  and  about  46  miles  southeast  of  the  site  s north.vest  coiner. 
Woodland  is  located  just  outside  the  south-centra'  sector.  State  Route 
16  and  Cache  Creek  in  Yolo  Ceun'y  and  Elkorn  Road  in  Sacramento  County 
provide  most  of  the  site's  southern  perimeter.  Natomas  Road  in  Placer 
County  and  East  Levee  Road  in  Sacramento  County  provide  all  of  the 
eastern  perimeter.  The  northern  perimeter  is  provided  (qoiny  west  to  east) 
by  Elk  Creek,  Boles,  Wyor , and  Greonbay  Roads,  and  Clarks  Ditch  in 
Colusa  County:  the  Colusa  Basin  Drainayc  Canal  cn  into  Sacramento 
County;  then  Ein.dey  Road,  Sac:  im.cnto  Slough,  and  the  Sacramento  River; 
and  finally  Cross  Canal  and  Howsley  Road  in  Sutter  County.  Almost  all 
of  the  western  perimeter  is.  provided  by  the  iidgo  line  ot  the  Blue  Ridge 
mountains,  most  of  which  al'o  provides  a pa’'t  al  l^ounda ’■>'  lino  between 
Yolo  and  Napa  Counties.  The  Lake  Bei:yessa-PuLar  Creo':  drainage  lie.s 
along  most  of  the  western  and  southern  perimeter.  Use  L^guies  V-C-1, 
V-C-2,  and  V-A-7  for  location  reference. 

Site  6 occupies  about  ?5?,6U0  acres.  For  study  purposes,  it  has 
been  divided  into  six  sub-areas  as  shown  in  figures  V-C-1  and  V-C-2. 
These  sub-areas  and  their  areas  are  as  follows; 


Sub-Area  No. 


Sub-Area  Designation 


Area  in  Acres 
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As  to  possible  luiurf'  dt'vi^lopnent , there  ciro  proposals  for  two  dams 
and  r(!servolis  in  the  upne:  ! he  Creek  Volley  that  w 'uld  he  jjart  of  the 

State  Water  Plan:  (P  Indian  Voll'.  y Dam,  a lOCal  Yok'  County  sponsored 

piojeet  that  has  red'Unl  nrl  . uue  suiipoii,  ar:'i  {2]  Wilson  Valley  Dam. 
The.se  piojects  are  ho''l'  local'  i on  the  Noirh  Toik  o:  ttachc  CrocK  which 
upstream  of  and  outside  the  Site  A;ea.  They  would  afiect,  hov;ever,  the 
flow  regime  of  lowei  Cache  Creek  that  is  in  the  Site  Area. 

b.  Development  Objectives 

This  site  is  the  largest  of  the  selected  study  sites.  It  includes  a 
variety  of  major  land  features,  the  more  signifi.ant  being  the  Dunnigan 
Hills,  the  Cnpay  Valley  and  the  lownstroarn  portion  of  the  Cache  Cieek 
Valley,  Sacramento  Valley  ,’ani..<,  and  a portion  .k  ‘he  Yolo  Bypass.  The 
opportunities  for  develorn.-K.  nt  are,  respectively,  ir’'iga'ed  pasture  and/or 
forests,  orchard  produ  'I'.on  with  streamflow  and  gic  urdwater  augmenta- 
tion, and  general  irrigated  cropping  and  rice  production. 

It  should  be  Doinli  d out  that  the  Sacramento  Valley  and  Yolo  Bypass 
intersect  the  Site  Area.  Special  consideration  of  t!ie  advantages  and 
disadvantages  of  using  the.se  portions  of  the  Site  Area  have  been  con- 
sidered . 

It  should  also  be  pointed  out  that  there  is  an  overdraft  of  the 
groundwater  aquifers  under  the  Site  Area.  This  is  causing  great  concern 
among  the  water  users  and  they  <ire  seeking  supplemental  water  from  tlie 
proposed  Tehama -Colusa  C.ina', 

Site  5 was  selected  br'cause  it  is  considered  reasonably  typical  of 
several  Central  Valley  r>ionosed  land  uses  and  types  of  land 

application  biised  on  so-'  caoahilities  arc  shown  in  Figure  V-C-3.  Areas 
that  w(  re  excluded  lo  <\  use  o‘  excessive  elevation  'over  1500  feel) 
are  delineated  in  Figures  \I-(Z~  uiid  4.  Areas  with  slopes  over  30  per- 
cent predominating  ao  uelin'.'at'  J m Figure  V-C-4.  't'hnse  areas  arc 
being  considered  for  i/xclusion  t'oeauce  ot  erosiC'n  enhancement  and 
posskle  landslide  cendikons.  Those  areas  were  delineated  as  a result 
of  on-.  !te  inspections  and  suhsenuent  topographic  man  analysis. 
Retx''n.rrK'ndcd  unit  a;  ica'’,)n  ’ales  for  the  proposed  and  potential  land 
uses  arc  presentee  I'aik'  .t-A-!>.  The  analysis  r'  :'Ot('ntial  vegetative 
covi  r 1 ! relation  to  '.-iti  : sr.a)  associations  is  gi'."-n  in  Table  V-A\-10. 

Sub-area  5.1  encottinar  es  the  Capay  Valley  and  aonstitutes  a 
soil  irate  potential  pro  'Ct  I'ei.  Tht?  nosoible  a.-.v  ,cnrnpni  o.  tlio  Capay 
'Arlli')  sul.-urea  Imt:;  been  D u:-  c'd  rn  r ome  d"‘aii  tn  Section  A-7c  as  an 
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Figure  V-C-3 
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From  Vol.  II,  Figure  II-E-2,  Pg.  E-18) 
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example  of  typical  site  development.  A substantial  portion  of  this  sub- 
area  Is  either  above  1500  feet  in  elevation  or  has  slopes  greater  than  30 
percent.  Potential  wastewater  application  will  probably  be  confined  to 
the  central  Cache  Creek  Valley  flood  plain  where  the  soils  and  topog- 
raphy are  the  most  suitable.  The  other  five  sub-areas  offer  much  larger 
proportionate  areas  for  potential  wastewater  application. 

The  most  probable  sources  of  wastewater  for  land  application  are 
from  the  Sacramento,  Davis,  and  central  Solano  County  urbanized  areas 
to  the  south  and  southeast.  The  specific  combination  of  sources  will 
depend  upon  the  degree  of  regionalization  in  the  collection  ana  treatment 
of  wastewaters  thought  advisable.  These  treated  wastewaters  can  be 
brought  into  the  Site  along  any  number  of  major  or  minor  north-south 
roadways,  with  State  Route  16  providing  the  principal  east-west  distribu- 
tion path.  The  distribution  and  recovery  systems  will  follow  the  manage- 
ment and  development  outlines  presented  in  Sections  A-7a,  A- 7b,  and  A-7c. 
The  estimated  quality  of  recovered  land  application  wastewaters  is  that 
presented  in  Table  V-A-7.  Since  the  general. conveyance  of  wastewaters 
to  the  Site  Area  is  uphill,  it  is  expected  that  the  distribution  system  will 
be  designed  much  like  any  water  supply  distribution  system  complete  with 
pressure  zones  to  minimize  pumping  costs.  The  quality  of  the  applied 
wastewaters  con  be  extrapolated  from  the  data  in  Table  V-A-5  and  by 
noting  the  counties  of  origin  of  the  various  possible  sources  of  waste- 
water  indicated  above. 

The  location  of  conveyance  and  pumping  facilities  in  the  mountain- 
ous portions  of  the  western  region  of  the  Site  will  require  substantial 
analysis  of  flow  and  pumping  requirements  in  relation  to  natural  topog- 
raphy. The  eastern  region,  however,  exhibits  little  relief,  with  the 
exception  of  the  Dunnigan  Hills  sub-area,  and  conveyance  and  pumping 
facilities  could  generally  bo  located  in  alignments  unrestricted  by 
topography.  Wastewater  would  be  potentially  applied  to  largo  portions 
of  sub-areas  5.4,  5.5,  and  5 . 6 by  surface  irrigation,  and  a combination 
of  application  and  recovery  systems  would  be  required  for  the  hilly  and 
mountainous  regions  of  the  Site  . 
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Environmental  Setting  Without  the  Project;  Geophysical  and 
Geochemical 


Site  5 is  reasonably  representative  of  a cross-section  of  the  Central 
Valley  and  particularly  of  its  northern  Sacramento  Valley  portion.  The 
eastern  half  of  the  Site  Area  is  composed  of  nearly  level  alluvial  fans, 
flood  plains,  and  basins  which  are  Intensively  cultivated.  The  western 
half  is  composed  of  rolling  terraces  and  three  successively  steeper  and 
higher  northwest  trending  uplands.  The  easternmost  is  the  rolling 
Dunnigan  Hills  which  rise  to  elevations  between  about  230  feet  in  the 
south  to  about  400  feet  in  the  north.  The  central  uplands  are  the  Capay 
Mountains  which  rise  to  elevations  between  939  feet  to  1820  feet  at  Bald 
Mountain.  Between  these  two  lie  the  Hungry  Hollow,  and  upper  Oat  and 
Bird  Valley  tablelands.  The  westernmost  uplands  are  the  steep  eastern 
slopes  of  the  Blue  Ridge  range  which  has  peaks  ranging  in  elevation  from 
1943  feet  to  3057  feet  at  Berryessa  Peak  at  the  southwest  corner  of  the 
Site  Area  and  sub-area  5.1.  Between  these  last  two  ridge  lines  lies  the 
Capay  Valley.  The  eastern  slopes  of  the  Blue  Ridge  range  are  considered 
part  of  the  Coast  Range  geomorphic  province  while  the  remainder  of  the 
Site  Area  is  part  of  the  Central  Valley  geomorphic  province.  Elevations 
range  from  the  3057  feet  at  Berryessa  Peak  down  to  about  15  in  various 
points  in  sub-areas  5.6  and  5.5.  Figure  V-C-5  shows  some  typical  views 
of  the  Site  Area  . 


a.  Geology  and  Hydrology 

Summary  of  Geology:  The  basic  subsurface  strata  in  sub-area  5.6 

is  late  Quaternary  sedimentary  rock  basin  deposits  (i.e.,  well  under  one 
million  years  old);  i.e.,  deep  accumulations  of  unconsolidated  alluvium 
deposited  during  flood  stages  of  major  streams  in  areas  between  natural 
stream  levees  and  fans,  together  with  late  Quaternary  sedimentary  rock 
fan  deposits  along  the  eastern  edge  from  streams  emerging  from  high 
lands  of  Sierra  Nevada.  The  basic  strata  under  sub-area  5.5  is  late 
Quaternary  sedimentary  rock  stream  channel  deposits,  while  that  under 
sub-area  5.4  is  mostly  fan  deposits  except  for  some  basin  deposits  along 
the  western  side  of  the  Colusa  Basin  Drainage  Canal.  These  fan  deposits 
extend  westerly  into  sub-area  5.3  up  to  the  Dunnigan  Hills.  The 
Dunnigan  Hills  are  primarily  made  up  of  older  formations,  Pliocene  non- 
marine or  continental  sedimentary  and  metasedimentary  rock  strata  (1  to 
12  million  years  old,  composed  of  fluviatilc  and  lucustrine  silt,  clay, 
silty  sand  and  gravel  lenses,  and  basal  beds  of  tuff).  Upper  Cretacepus 
Mesozoic  marine  sedimentary  and  meta sedimentary  rock  formations  (60 
to  about  100  million  years  old)  are  the  oldest  ones  found  in  the  Site  Area 
and  they  make  up  the  predominant  material  of  the  Capay  and  Blue  Ridge 
mountains.  They  arc  composed  of  sandstone,  conglomerates,  and  shale. 


C-8 


NE  Across  Cache  Creek  toward  Eastern  and 
Northern  Hills  at  N End  of  Capay  Valley  from 
Highway  16  1 mile  NAA^  of  Rumsey 


WSW  Across  Cache  Creek  toward  Pi 
in  Blue  Ridge  ^''outains  from  F Bank 
in  Capay  Valley  on  Yolo  Coi 


W Up  Cache  Creek  (dry)  Blue  Ridge  on  Horizon 
from  Yolo  County  Road  on  Bridge  Crossing 
of  Cache  Creek 


ENE  Down  Cache  Creek  Across  a portion  of 
Capay  Valley 

from  Highway  16  Near  Rumsev 


^ *>Tj 

b.  SW  Across  Flatlands  of  Brush Qreek 
Potroloum  Creok-Clarks  Ditch 
Drainage-  from  Greenbay  Road 
Bridge  over  Interstate  5 


9.  SW  toward  Dunnigan  Hills  from  Intersection  of 
Yolo  County  Road  # 10  & =^94 


6.  SWS  tov^'ard  Oat  Creek  Drainage  t ovy 
Capay  Hills  with  Blue  Ridge  on  Hor 
from  Yolo  Conty  Road  -85 


West  Along  Yolo  County 
Road  ~2  and  Intersection 
of  Wildwood  School  rti/icrcss 
Buckeye  Creek  Dr  F'atlands 
Toward  Capay  Hills 
B‘ue  Ridge  on  Horizon 


tard  Oat  Creek  Drainage  toward 
fills  with  Blue  Ridge  on  Horizon 
from  Yolo  Conty  Road  -85 


10.  SW  Across  Fields  toward  Dunnigan  Hills 
from  NE  Corner  of  Intersection  of 
Yolo  County  Roads  4 13  and  » 97 


I 1.  iMNE  Across  Wastewater  Disposal 

Ponds  - Woodland  Sewage  Treatment  ^ 
Plant  fr'.-ni  Yolo  County  Road  =^21 

N'car  Intersection  of  Road  >rl  02  ^ 


W.W  - NW  Up  SacrenietUo  Rivi 
Along  S Bank  and  Across  to  X Bi 
Yolo  County  Road  -1  1 n W of  O 


ENF,  Across  Portion  of  American  Basin  from  Carden 
Highway  .u  E E>-vee  of  Sacramento  River 


The  Sweitzer  Fault  runs  along  the  Capay  Mountains,  The  floor  of  the 
Capay  Valley  is  mostly  underlain  with  late  Quaternary  alluvium  while 
fan  deposits  underlie  most  of  Hungry  Hollow.  (Refs.  2,  S.) 

Summary  of  hydrologic  systems  a nd  water  quality  conditions ; 

Major  elements  of  the  lower  Cache  Creek  drainage  basin  make  up  about 
one-third  of  Site  5.  These  elements  include  the  Capay  Valley  reach 
(sub-area  5.1),  the  Hungry  Hollow-Goodnow  Slough  tributary  drainage 
north  of  Cache  Creek  and  a strip  south  of  Cache  Creek  and  north  of 
State  Route  1C  (sub-area  5.2),  and  a small  area  south  of  Cache  Creek, 
west  of  the  Cache  Creek  Settling  Basin  in  the  southernmost  part  of  sub- 
area  5,4.  The  bulk  of  sub-area  5.4  and  all  of  sub-area  5.3  is  composed 
of  many  small  stream  basins,  the  latter  emptying  into  the  Sacramento 
River  at  Knights  Landing.  A few  originate  in  the  Dunnigan  Hills.  The 
others  originate  in  the  Capay  Mountains.  Some  of  these  latter.  Oat  and 
Bird  Creeks,  subsequently  flow  through  thoDunnigan  Hills. 

Sub-area  5.5  is  composed  of  diked  off  elements  of  the  Sacramento 
River  floodplain.  The  largest  section  lies  west  and  .‘jouth  of  the  Sacra- 
mento River.  The  Yolo  Bypass  runs  right  through  it.  The  Yolo  Bypass  is 
a floodway  of  the  Sacramento  River  which  drams  into  that  river  at  the 
north  end  of  the  Delta.  Cache  and  Pulah  Creeks  are  the  predominant 
tributaries  to  the  Yolo  Bypass.  A smaller  section  of  sub-urca  5.5  lies 
north  of  the  Sacramento  River  and  in  the  southern  end  of  what  is  known 
as  the  Sutter  Basin,  a diked  basin  between  the  confluences  of  the 
Sacramento  and  Feather  Rivers. 

Sub-area  5.6  also  is  composed  of  a diked  off  portion  of  the 
Sacramento  River  floodplain.  This  portion  represents  a central  section 
of  what  is  known  as  the  American  Basin,  a diked  basin  cast  of  the 
Sacramento  River,  south  of  the  Feather  River  and  north  of  the  Americon 
River. 


A large  groundwater  basin  underlies  most  of  the  alluvial  flatlands 
of  Site  5,  It  is  part  of  the  great  Central  Valley  groundwater  basin. 
Elerrients  of  this  groundwater  basin  underlie  all  of  Cache  Creek  and 
completely  encircle  the  central  bedrock  core  of  the  Dunnigan  Hills. 

Estimated  water  quality  conditions  for  the  surface  and  ground 
waters  in  and  around  Site  5 are  presented  in  Table  V-C-1.  The  better 
quality  of  the  Sacramento  River  reflects  the  fresh  water  inputs  from  the 
Feather  River  and  northern  watershed  inputs.  These  waters  are  moderately 
hard.  The  values  for  the  Colusa  Basin  Drainage  Canal  and  Cache  Creek 
reflect  their  drainage  basins  and  the  agricultural  activities  upstream  of 
the  major  sampling  points.  These  surface  waters  vary  from  being  liatd 
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Table  V-C-1 

CURRENT  WATER  QUALITY  CONDITIONS  AND  STANDARDS  FOR  STUDY  AREA  5 


Water  Quality 
Characteristic 


Surface  . 
Waters  — 


Ground 

Waters 


, Current  „ / 

Standards  — 


Total  Dissolved  Solids: 
Sacramento  R. 

Colusa  Basin  D.  Canal 
Cache  Creek 
Electro-Conductivity: 

(in  micromhos) 
Sacramento  R. 

Colusa  Basin  D.  Canal 
Cache  Creek 
Total  Hardness: 
Sacramento  R. 

Colusa  Basin  D.  Canal 
Cache  Creek 

Total  Non-C03  Hardness: 
Sacramento  R. 

Colusa  Basin  D.  Canal 
Cache  Creek 
Total  Nitrogen: 

Sacramento  R. 

Colusa  Basin  D.  Canal 
N04-Nitrogen: 

Sacramento  R. 

Colusa  Basin  D.  Canal 
Total  Phosphorus: 
Sacramento  R. 

Colusa  Basin  D.  Canal 

pH: 

Temperature: 

Dissolved  Oxygen: 
Sacramento  R. 

Colusa  Basin  D.  Canal 
Cache  Creek 
Turbidity: 

Sacramento  R. 

Colusa  Basin  D.  Canal 
Cache  Creek 
Sediments: 


94-124  mg/1 
270-810 
about  180 


214-519  mg/1  no  numerical 
sta ndards 


390-1340 


129-190 
471-1263 
337-477 

52-82  mg/1 
138-323 
138-178 

0-7  mg/1 

0-56 

0-7 

0.09-0. 14  mg/1 
0.14-0.23 

0.04-0.11  tng/1 
0,11-0.29 

0.05-0 . 12  mg/1 
0.16-0.25 

7. 1- 8.8 
44-75°F 

8.5-11.7  mg/1 
6.8-11.5 

10.1- 12.4 

4-150  JTU 
80-600 

15-450  / 

under  280  mg/1  — 


153-454  mg/1 


0-21  mg/1 


nns 


nns 


nns 


nns 


nns 


nns 


7. 7-8. 2 


6. 5-8. 5 
nns 
nns 


nns 


nns 


I 
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Table  V-C-1  fcontinued) 

CURRENT  WATER  QUALITY  CONDITIONS  AND  STANDARDS  FOR  STUDY  AREA  5 


Water  Quality 

Surface  . 

Ground 

Current  ^ 

Characteristic 

Waters  — 

Waters  “ 

S ta  nda  rd  s ~ 

Ca;  Sacramento  R. 

0.12-12  mg/1 

nns 

Colusa  BDC 

27-54 

25-70  mg/l 

Cache  Creek 

25-32 

Mg:  Sacramento  R. 

5. 8-8. 5 

nns 

Colusa  BDC 

18-61 

21-52 

Cache  Creek 

18-23 

Na:  Sacramento  R. 

6.6-21 

nns 

Colusa  BDC 

44-157 

18-68 

Cache  Creek 

15-32 

K;  Sacramento  R. 

1 . 1 - 1 . 2 mg/1 

nns 

Colusa  BDC 

1 .5-3.9 

0 . 2-3 . 9 mg/l 

Cache  Creek 

about  1 . 7 

CO3: 

Sacramento  R.  & 

Cache  Creek 

0 mg/1 

0 

nns 

Colusa  BDC 

0-7 

HCO3: 

Sacramento  R. 

63-107  mg/1 

256-447 

nns 

Colusa  BDC 

160-314 

Cache  Creek 

174-215 

SO4: 

Sacramento  R. 

6.6-14  rr;g/l 

0-26 

nns 

Colusa  BDC 

58-257 

Cache  Creek 

about  1 1 

Cl:  Sacramento  R. 

2 . 6-7 . 1 mg/l 

nns 

Colusa  BDC 

22-104 

3.8-76 

Cache  Creek 

9.9-35 

NO  3: 

Sacramento  R.  & 

Cache  Creek 

0 . 2- 1 . 3 mg/l 

nns 

Colusa  BDC 

2. 2-6. 5 

0.5-23 

B:  Sacramento  R. 

0-0.1  mg/l 

nns 

Colusa  BDC 

0.2-0. 4 

0-2.0 

Cache  Creek 

about  1 . 1 

1.  from  Hydrology  Data:  1969,  Volume  II:  Northeastern  California  , 

Bulletin  No,  130-69,  Calif.  Dept,  of  Water  Resources  , May  1971. 
2 . from  Ref.  6 , 

3.  from  Ref.  13,  for  surface  waters  only. 
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to  very  hard.  The  ground  waters  also  vary  from  being  hard  to  very  hard. 
Most  of  the  higher  values  in  the  reported  range  of  groundwater  quality 
factors  occur  in  the  northern  Colusa  County  area. 

b.  Soils 


The  soils  of  Site  5 represent  one  typical  complex  mix  of  the  azonal 
soils  of  mountains  and  geologically  young  mountain  valleys.  They  range 
from  llthosols  (or  stoney  soils)  of  the  steep  sloped  uplands  to  the  regosols 
(recently  deposited  alluvium,  windblown,  etc.)  . The  soils  of  the  flood- 
plains,  alluvial  fans,  and  the  gentle  rolling  slopes  are  generally  classi- 
fied as  loamy  or  clayey  warm  dry  regosols,  brown,  or  alluvial  soils 
(Ref.  2).  The  mean  annual  soil  temperature  is  over  47°F.  Pedogenlc 
horizons  are  generally  absent  and  there  tends  to  be  a regular  decrease  in 
organic  content  with  increasing  depth.  There  is,  however,  in  Site  5 
significant  evidence  of  the  development  toward  the  chestnut  and  brown 
(steppe)  and  prairie  types  of  chernozemic  soils  with  the  development  of 
distinct  stratification  between  deep  darker  topsoils  and  lighter  colored 
subsoils  and  substratum  reflecting  parent  materials  (background  reference 
Section  A-3c,  and  Refs.  10c,10e,10i,  and  lOj.) 

The  soils  that  have  developed  in  the  sedimentary  alluvium  of  the 
nearly  level  alluvial  fans  and  floodplains  are  very  deep  and  generally 
moderately  to  well  drained.  Poor  drainage  is  associated  with  mixed 
sedimentary  alluvium.  Predominant  topsoils  consist  of  mildly  to  mod- 
erately alkaline  grayish  brown  silty  clays  and  silty  clay  loams,  mildly 
alkaline  dark  gray  clays  and  calcareous  grayish  brown  very  fine  sandy  loams, 
neutral  grayish  brown  silty  loams  and  silty  clay  loams,  slightly  acid 
pale  brown  silty  loams  and  grayish  brown  silty  clay  loams  and  dark  gray 
clays,  and  medium  acid  gray  clays.  Their  subsoils  consist  of  moderately 
alkaline  grayish  brown  and  dark  giayish  brown  silty  clays  and  dark  gray 
clays,  mildly  alkaline  light  yellowish  brown  to  dense  yellow  brown  clay 
loams,  mildly  alkaline  mottled  light  yellow  brown  silty  clay  loams  and 
calcareous  gray  clays,  and  neutral  grayish  brown  silty  loams.  Their 
substratum  range  from  moderately  alkaline  calcareous  pale  brown  silty 
clay  loams  and  silty  clays,  mottled  pale  olive  loams  and  gray  clays, 
mottled  olive  gray  clays,  light  yellowish  brown  sandy  loams,  and  cal- 
oa^eous  mottled  silty  clay  loams;  to  mildly  alkaline  pale  brown  silty 
loams;  to  calcareous  strongly  cemented  clays.  The  predominant  soil 
associations  in  this  soil  grouping,  in  order  of  importance,  are  the 
Brentwood -Yolo-Syca more,  Brentwood -Yolo,  Marvin-Rincon,  Capay- 
Clear  Lake-Sacramento,  Stockton-Sacramento,  Marvin-Rincon-Tehama  , 
and  Capay-Clear  Lake  associations.  They  cover  about  41  percent  of 
Site  5,  and  predominate  more  or  less  in  sub-areas  5.4,  5.5,  and  5.6. 
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The  soils  of  gentle  rolling  to  hilly  slopes  vary  generally  from  mod- 
erately deep  to  deep  soils  formed  in  softly  consolidated  sediments  to 
shallow  soils  with  dense  claypan  subsoils  over  mixed  sedimentary 
alluvium.  The  erosion  hazard  varies  from  moderate  to  slight.  The  pre- 
dominant topsoils  consist  of  medium  acid  grayish  brown  clays,  strongly 
acid  light  brown  gravelly  loams,  and  slightly  acid  brown  loams.  Their 
subsoils  corisist  ot  moderateiv  alkaline  calccreous  olive  gray  clays,  and 
medium  acid  strong  brown  clays  and  strongly  acid  gravelly  red  clays. 

The  associated  substratum  ranges  from  moderately  alkaline  calcareous 
olive  gray  softly  consolidated  sandstones  to  neutral  reddish  yellow  very 
gravelly  clays  and  yellowish  brown  clay  loams.  The  predominant  soil 
associations  in  this  soil  grouping,  in  order  of  importance,  are  the 
Sehorn-Balcom,  and  the  Corning-Hillgate  associations.  They  cover 
about  18  percent  of  Site  5 and  are  concentrated  primarily  in  sub-area  5.3. 

The  soils  of  steep  to  very  steep  sloped  uplands  and  steep  terraces 
consist  of  shallow  to  moderate  deep  soils  and  develop  in  softly  consoli- 
dated sediments,  on  hard  sandstone  and  shale,  and  in  mixed  sedimentary 
alluvium.  They  arc  usually  well  drained.  The  erosion  hazard  ranges 
from  slight  to  very  high.  The  predominant  topsoils  range  from  medium 
acid  brown  clay  loams,  to  slightly  acid  light  brownish  gray  rocky  loams 
and  brown  gravelly  loams.  Their  subsoils  range  from  medium  acid  yellov;- 
ish  brown  clays,  to  neutral  pale  brown  stony  loams  and  yellowish  red 
gravelly  clays.  The  dominant  substratum  is  composed  of  mildly  alkaline 
pale  olive  very  fine  sandstones,  neutral  light  brownish  gray  shattered 
shale,  and  reddish  brown  very  gravelly  loams.  The  predominant  soil 
associations  in  this  soil  grouping,  in  order  of  importance,  are  the 
Dibble-M’llsholrn  and  Positas  associations.  They  cover  about  22  percent 
of  Site  5 and  predominate  in  sub-area  5.1. 

More  detailed  soil  information  is  presented  in  Tables  V-A-2,  3,9, 
and  10. 

c.  Climatology  and  Mcterology 

The  climate  of  Site  5 is  characterized  by  dry,  warm  to  hot  summers 
with  moderately  cool  and  moist  winters.  Air  temperatures  range  in 
January  from  about  44°F  to  lows  of  about  40°P'  at  the  northern  end  of  sub- 
area  18.1.  In  July,  the  average  temperatures  range  from  72°F  on  the  west 
to  77°F  on  the  east.  Mean  annual  precipitation,  pan  evaporation,  poten- 
tial evapotranspiration , and  vegetative  requirements  for  the  six  sub-areas 
of  the  Site  are  shown  in  the  following  (from  Table  V-A-4); 
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Mean  Annual 


Site  5 Sub-Areas 


5.1 

5.2 

5.3 

5.4 

5.5 

5.6 

Precipitation 

22.0" 

18.0" 

18.0" 

16.0" 

16.0" 

17.0 

Pan  Evaporation 

67.2 

58.8 

63.6 

69.9 

69.0 

69.9 

Potential  Evapotranspiration 

47.0 

41.1 

44.6 

49.2 

49.2 

49.2 

Vegetative  Requirement 

35.4 

31.0 

34.2 

39.3 

39.3 

39.0 

About  74  percent  of  the  mean  annual  precipitation  is  concentrated  in 
the  months  of  November  through  March  in  the  western  part  of  the  Site  and 
increases  to  87  percent  in  the  eastern  part.  About  69  percent  of  the  mean 
annual  pan  evaporation  occurs  between  May  and  September.  Mean  annual 
evapotranspiration  from  non-irrigated  areas  ranges  from  just  under  15  inches 
in  the  eastern  half  of  the  Site  to  a high  of  about  20  inches  in  the  west- 
ernmost edge  of  the  Site  Area.  The  average  length  of  the  growing  season 
ranges  from  just  over  300  days  without  a killing  frost  east  of  the  Sacramento 
River  to  just  under  240  days  in  the  westernmost  edge  of  the  Site,  Mean 
annual  sunshine  is  about  3200  to  3400  hours  per  year.  (Refs.  2,6,  and  lOj.) 

Summary  of  Air  Quality  Conditions:  It  is  estimated  that  Site  5 cur- 

rently experience  moderately  high  high-hour  oxident  level  frequencies  , about 
20  to  40  days  per  year,  in  the  flatlands  of  the  Sacramento  Valley  (Ref.  142.) 
In  the  uplands  and  more  remote  areas,  these  experiences  are  estimated  to 
range  between  10  and  25  days  per  year  where  oxidant  levels  are  at  or 
above  0.10  ppm.  Background  discussion  for  this  has  been  presented  in 
Section  A-3d.  The  Site  Area's  proximity  to  Sacramento  to  the  southeast 
together  with  the  projection  of  current  development  rates  would  indicate 
a general  increase  in  these  experiences  with  higher  oxidant  levels.  The 
degree  to  which  current  air  pollution  control  programs.  Federal,  state, 
and  local,  will  affect  this  in  the  immediate  future  period  is  uncertain. 


3 - Environmental  Settin-)  Without  tho  Projoct:  Ecological 

a_.  _VoaPlative  ("ovfr 

Site  5 Eupportr  four  major  veqo'ativo  covei  types:  agricultural, 
gra:;ses  and  loibs,  hardwoods  (oak-v;oodlands)  and  chaparral  (Fig.  V-C-6). 
Site  5 also  includes  a portion  ol  th'  Saciarnento  River  which  supports,  in 
some  strcrtches  , dense  riparian  growth.  Cache  Creek  and  some  of  the 
small  streams  ot  the  Site  5 support  limited  riparian  growth. 

Over  one  half  of  Site  5 is  presently  in  agrarian  use.  Part  of  the 
major  rice  growing  area  in  Calitomia's  Central  Valley  includes  sub-area 
5.6.  Canals  and  drainage  ditches  sunoort  cattails  (Tyiiha  sp.),  bulrushes 
(ScirpuG  sp.),  and  an  occasional  willov.  (Salix  si:.),  as  well  as  an  assem- 
blage of  grass  species.  Nat,ve  and  int'odvc' d veget'ition  such  as  sweet 
clover  (_Melil_i'ius  sp.),  swed  ^ennol  (I'o  'nnuhnn  vulaarc) , tumbleweeds 
(Amaranthu:'  albus),  tliistle  (Cii cium  ‘■n.'',  and  various  grasses  are  found 
in  the  "weedy"  edges  of  some  fields  and  along  roadsides. 

The  section  of  the  Sacramento  River  that  flows  between  sub-areas 
5.5  and  5.6  has  extensive  riparian  vocu'tation  in  some  areas  along  its 
levees  (see  Table  V-C-2).  The  eastein  berm  and  levee  have  long  stretches 
of  valley  oak,  cottonwoods,  black  walnut , sycamore,  willow,  grape,  etc., 
forming  dense  riparian  vegetation.  The  west  levee  and  berm  support  some 
vegetation  such  as  a few  cottonwoods  , but  for  the  most  part  the  levees 
have  been  cleared  of  large  tr'-'e-'  and  bushes.  Some  areas  are  lined  with 
rock.  Vdluiy  oaks,  singly  or  in  groves,  are  found  on  'he  land  outside  the 
levees , 

Sub-area  5.5  is  also  agrarian  with  valley  oaks  singly  or  in  groves 
in  the  cultivated  field:  . Ripi'ric'.n  \-egctation  is  denr'o  in  some  areas 
along  the  river,  such  as  Crey's  Hond  . Canals  aio  lined  with  cattails, 
bulrush,  willows  and  glasses. 

Sub-aioa  5.4  is  primarily  dry  oi  irrigated  pasture.  Canals,  ditches, 
and  "weedy"  edges  of  field:,  a e f i”MJa'  in  vegetation  to  those  similar 
areas  pieviausly  described.  t'ac"‘‘  Cn-'ck  in  this  area  is  ephemeral,  but 
suppoits  tipmati  vegotv.tiai.  i;,  : ,c  : n '.p  of  willows,  idderbeiry  (Sa  mbucus 
_njc^caj_M) , -ottoir.voods  , and  .am.’m  t . Large  valley  oaks  arc  found  in 
th'  vicinity  of  C<icbc  Cre*,;  in  me- casing  numbers  as  'die  creek  is 
apfaoachcd.  They  are,  hrswev. , not  found  in  the  cieek  bed  or  on  the 
banks . 
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Figure  V-C-6 

COVER  TYPES  EXISTING  VEGETATIVE  COVER  IN  SITE  5 

A Agriculture  (cultivated  and  pasture) 

B Barren 

C Coniferous  forest 

CB  Chaparral-mt . brush 

GF  Grasses  and  forbs 

H Hardwoods 

M Marsh 

SDS  Southern  desert  shrub 

PJ  Pinyon-juniper 

U Urban 

W Water  (lakes  and  reservoirs) 
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Table  V-C-2 


DOMINANT  NATIVE  VEGETATION  OF  STUDY  SITE  AREA  5 


Vegetative  Cover  Type  Scientific  Name 


Grasses  and  forbs 


Hardwood 
(oak  woodland) 


Chaparral 


Riparian 


Bromus  spp . 

Festuca  spp . 

Avcna  spp. 

Pinus  sabiniana 
Quercus  lobata 
Q.  douglasii 
Q . wislizcmi 
9 • aqrifolia 
Q . dumosa 
Q . chrysolepis 
Aosculus  cdiifornica 
Rhomnus  californica 
ssp.  tomcntella 
Cercis  occidenta lis 
U mbellularia 
californica 
Eriodictyon 
californicum 

Adenostoma 
fasciculatum 
Heteromelcs 
arbutifolia 
Rhamnus  californica 
ssp.  tomcntella 
Quercus  dumosa 
Ceanothus  spp . 
Arctostaphylos  spp. 
Cercocarpus 
betuloides 

Plantanus  raccmosa 
Populus  frcmontii 
Salix  sp. 

Salix  hindsiana 
Vitis  cdlifornicus 
Tuqlans  hindsii 
Fraxinus  latifolia 
Rosa  californica 
Sambucus  mexicana 
Tamarix 


Common  Name 

Chess 

Fescue 

Oats 

Digger  pine 
Valley  oak 
Blue  oak 
Interior  live  oak 
Coast  live  oak 
Scrub  oak 
Canyon  oak 
California  buckeye 
California  coffeeberry 

Redbud 

California  bay 
Yerba  santa 

Chamise 

Toyon 

California  coffeeberry 

Scrub  oak 
Ceanothus 
Manzanita 
Mountain  mahogany 

Sycamore 

Cottonwood 

Willow 

Sandbar  willow 
Wild  grape 
Black  walnut 
Ash 
Rose 

Elderberry 

Tamarisk 
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The  southeastern  portion  of  sub-area  5,3  encompasses  the 
Dunnlgan  Hills.  The  northern  reaches  of  the  Hills  support  almond 
orchards  while  the  central  and  southern  portions  are  dry  pasture  and 
dry  farmed.  Washes  and  stream  beds  possess  vegetation  similar  to 
the  vegetation  at  higher  elevations  to  the  west  in  the  Capay  Hills 
(chamise,  toyon,  live  oak,  and  California  buckeye).  Sub-area  5.2 
is  also  agrarian  with  canal,  ditch,  roadside,  and  "weedy"  edge 
vegetation  as  previously  described. 

The  Capay  Hills  which  form  the  border  between  sub-areas  5.3, 

5.2  and  5.1  support  oak  grasslands  and  grasses  and  forbs  vegetative 
cover  types.  The  grasses  are  various^  species  of  Bromus , Festuca  , and 
Avena  . Live  oak  trees  are  irregularly  distributed  over  the  area  with 
gulleys,  ravines  and  north  slopes  tending  to  be  oak  parklands  (oaks  and 
grasses  - little  underbrush)  and  south  slopes  tending  to  have  a few  or  no 
oak  trees . 

The  Capay  Valley  (sub-area  5.1)  floor  is  devoted  to  orchard  crops. 
The  Capay  Hills  to  the  northeast  are  covered  with  oak  parklands  w’lile 
to  the  southwest.  Blue  Ridge  with  lower  elevations,  is  oak  woodland 
and  at  higher  elevations  is  chaparral.  Part  of  the  higher  elevations  of 
Blue  Ridge  burned  during  a recent  fire.  The  chaparral  aieas  burned, 
while  the  lower  elevation  oak-woodlands  appear  to  be  scorched. 

Oak  woodland  vegetation,  is  found  along  the  creeks  which  flow 
across  the  Capay  Valley  floor  to  Cache  Creek.  Riparian  vegetation  on 
Cache  Creek  is  composed  of  live  oak,  willow,  tamarisk,  and  digger  pine. 

The  upper  reaches  of  Capay  Valley  (northwest  of  Rumsey)  support 
chaparral  and  oak  woodlands  (with  digger  pine)  on  both  north  and  south 
slopes.  Almost  all  the  species  listed  as  dominant  vegetation  in  the  oak 
woodland  and  chaparral  vegetative  cover  types  are  found  together  in  this 
area.  Cache  Creek  at  this  location  supports  digger  pine,  cottonwoods, 
willow,  manzanita,  live  oak,  and  yerba  santa  as  riparian  vegetation. 

A listing  of  rare,  endangered,  and  possibly  extinct  plants  whose 
distributions  include  Site  5 may  be  found  below. 


Species 

Local  Habitat 

Plant  Community 

Fritillaria  pluriflora 

Adobe  soil  of 

Foothill  woodland 

(Adobe  lily) 

interior  foothills 
below  1 , 500  feet 
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Species 

Local  Habitat 

Plant  Community 

Hesperolinon  breweri 

Inner  coast  range 
grassy  or  brush 

Foothill  woodland 

( a flax  ) 

slopes,  partly 
shaded  at  least 
partly  on  serpentine 

Chaparral 

CordylanthuE  palmatus 
( a bird's-beak  ) 

Alkaline  overflow 
lands 

Valley  grasslands 

ki. 

Fish  and  Wildlife 

Fisheries:  A major  warmwater  and  anadromous  fishery  exists  in 

the  Sacramento  River  from  Elkhorn  Ferry  north  to  Kniqhts  Landing.  Other 
fisheiies  areas  include  the  Yolo  Bypass  and  Cache  Creek  in  Capay  Valley 
and  numerous  irrigation  laterals  that  transverse  the  farm  land  in  Yolo 
County.  Cache  Creek  waters  are  extensively  used  for  irrigation  purposes 
and  the  creek  very  seldom  flows  in  its  lower  roaches  outside  of  the  Capay 
Valley.  Small  irrigation  laterals  are  frequently  drained  in  the  winter  when 
water  is  not  needed  for  agricultural  purposes. 

Anadromous  Fish.  The  main  branch  of  the  Sacramento  River 
is  an  important  migratory  route  for  Chinook  salmon,  steelhead,  and 
American  shad.  An  estimated  260,000  Chinook  (King)  salmon  spawners 
travel  the  Sacramento  River  with  a yield  of  0.  10  fish/angler-day . Ten 
thousand  steelhead  spawn  in  the  main  stem  of  the  Sacramento  River  with 
a yield  to  fishermen  of  0,31  fish  per  angler-day. 

The  number  of  spawning  stock  Chinook  salmon  in  the  main  stem  of 
the  Sacramento  River  from  1965  to  1971  arc  listed  below. 


Year 

Spawning  S 

1971 

85,000 

1970 

74,654 

1969 

153,252 

1960 

1 10,229 

1967 

91,690 

1966 

114,981 

1965 

103,376 

Warmwater  Fishery.  A premium  warmwater  fishery  exists  in 
the  Sacramento  River  and  the  adjacent  Yolo  Bypass.  Catfish,  black  bass, 


sunfish,  and  striped  bass  are  the  most  important  game  species  of  the  area. 
Non-game  fish,  such  as  carp,  squawfish,  hitch,  and  suckers  are  also 
present . 

W ildlife:  There  are  four  basic  wildlife  habitats  represented  in 

Site  5.  They  are:  1)  the  riparian  vegetation  found  on  levees  and  berms 

of  the  Sacramento  River;  2)  the  open  water  and  marshes  of  the  Yolo 
Bypass;  3)  the  agricultural  land  found  west  of  the  Yolo  Bypass  and  east 
of  the  Capay  Valley;  and  4)  the  chaparral-oak  woodland  found  in  the 
mountains  along  Blue  Ridge.  Wildlife  and  fish  species  v/hose  distribu- 
tion include  Area  5 are  listed  in  Chapter  K , while  those  species  observed 
during  field  investigations  are  listed  in  Table  V-C-3, 

Big  Game . The  inner  coast  range  in  Site  5 is  a "medium  grade" 
deer  range  with  densities  up  to  10  to  39  deers  per  square  mile.  Forage 
cjnditions  have  improved  ' n the  last  several  years  due  to  late  spring  rains, 
orush  manipulation  (increasing  the  amount  of  young  growth  by  removing 
strips  of  old  brush)  has  been  suggested  to  improve  the  range  in  western 
Yolo  County.  Hunter  kill  was  down  ’n  the  1970  and  1971  seasons  over  the 
previous  five-year  average.  The  lower  hunter  success  was  attributed  to  a 
decrease  in  hunting  pressure.  The  depredation  (animals  killed  because 
thc-y  are  inflicting  dam.age  on  local  crops)  kill  has  gone  up  from  33  in  1970 
to  50  in  1971,  but  it  is  still  below  the  five-year  average.  The  chaparral- 
oak  woodlands  have  reached  their  carrying  capacities,  although  range 
improvement  could  increase  carrying  capacities.  (Ref.  32.) 

Tule  elk  were  historically  found  in  the  Sacramento-San  Joaquin 
Valleys  and  foothill  areas.  Now  they  are  present  only  in  locali-ied  herds. 
One  herd  is  found  adjacent  to  the  north.west  boundary  of  Site  5,  in  the 
Fiske  Creek  area.  In  1965  the  herd  had  a population  of  80  to  100  individ- 
uals. (Ref.  32.) 

Bear  probably  occur  in  the  higher  elevations  of  the  inner  coast 
range,  on  Blue  Ridge. 

Upland  Game.  The  rice  land  and  irrigated  pastures  of  Yolo 
and  Colusa  Counties  are  prime  pheasant  areas.  Densities  range  from  64 
to  32  0 per  square  mile,  which  is  \-cry  high.  For  the  previous  several 
years,  both  Yolo  and  Colusa  Counties  have  been  rated  in  the  top  10  per- 
cent of  the  state's  total  pheasant  bag.  (Ref.  32.) 

California  valley  quail  occur  on  the  levees  and  berms  of  the 
Sacramento  River.  Brushy  ravine  areas  in  the  Capay  Valley  and  inner 
coast  range  arc  also  important  quad  areas.  Clean  farming  practices  were 
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Table  V-C-3 

ANIMALS  OBSERVED  DURING  FIELD  IN\/ESTlGATIONS  ON  OCTOBER  1 
OF  WASTEWATER  LAND  APPLICATION  STUDY  SITE  5 


Birds 

Pied-billed  grebe 
Great  blue  heron 
W idyeon 
Pintails 
Turkey  vulture 
Marsh  hawk 
American  kestrel 
Red -tailed  hawk 
Calitornia  valley  quail 
Ring-necked  pheasant 
American  coot 
Snowy  plover 
Killdeer 
Common  snipe 
American  avocet 
Back-necked  stilt 
Gull  species  (juvenile) 
Mourning  dove 
Belted  kingfisher 
Red-shafted  flicker 
California ccorn  woodpecker 
Yellow-billed  magpie 
Scrub  jay 
Common  crow 
Mockingbird 
Loggerhead  shrike 
Meadowlark 
Red-winged  blackbird 
Lesser  goldfinch 
House  finch 
White  crowned  sparrow 


Mammals 

Muskrat  (Rk) 

Striped  skunk  (Rk) 
Ground  squirrel 
Black  tailed  jackrabbit 
Columbia  blacktail  deer 

Reptiles 

Garter  snake 

Fish 

Common  carp 
Bluegill 


(Rk)  = Road  kill 
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observed  in  northern  Yolo  and  southern  Colusa  Counties,  particularly 
around  orchards.  This  reduces  quail  (and  other  animal)  habitat  that  could 
easily  be  produced  by  leaving  weedy  edges  and  brush  piles.  Hunters 
bagged  about  11,100  birds  in  Yolo  County  in  1970  according  to  postcard 
surveys  which  are  used  to  estimate  hunter  success.  They  averaged  about 
four  birds  per  hunter. 

Some  tree  squirrels  are  taken  by  hunters  in  Yolo  County.  The 
greatest  concentrations  probably  occur  in  the  cottonwood  and  oak  trees 
bordering  waterways,  and  in  the  oak  woodland  on  the  inner  coast  range. 

Brush  rabbits  occur  commonly  in  the  same  habitat  with  California 
quail.  Jackrabbits  are  co.mmon  in  the  open  fields  of  the  Dunnigan  Hills 
and  in  irrigated  cropland  in  Yolo  County. 

Mourning  doves  are  common  in  the  agricultural  lands  and  foothills 
of  the  Capay  Valley.  In  good  years,  densities  of  320 per  square  mile  are 
common . 

Waterfowl . The  Yolo  Bypass  is  an  important  concentration 
point  for  wintering  waterfowl,  especially  after  flooding  occurs.  Yolo 
County  consistently  rates  in  the  top  ten  counties  for  hunter  kill  of  water- 
fowl.  Approximately  1 ,000,000  ducks  annually  use  the  Yolo  Bypass 
north  of  Interstate  80  when  it  is  flooded  during  a wet  year.  In  a dry  year 
this  figure  may  be  as  low  as  100,000  birds.  About  25,000  to  40,000 
geese  annually  use  the  Yolo  BypOoS, 

Non-game  Wildlife.  The  marshes  in  the  Yolo  Bypass  support 
a myriad  of  non-game  birds  and  v/ildlife.  Shorebirds  are  common  on  the 
mudflats  and  shallow  water  areas.  Long-legged  wading  birds,  such  as 
herons  and  egrets,  arc  common  in  deeper  water  areas.  Muskrats, 
raccoons,  and  weasels  are  common  mammals  found  in  marshes  and  open 
water. 

The  oxidation  ponds  of  the  Woodland  Sewage  Treatment  Plant  are 
popular  feeding  areas  for  shorebirds. 

The  riparian  zones  support  populations  of  songbirds  (warblers, 
mockingbirds,  finches,  and  sparrows)  and  mammals  such  as  raccoons, 
foxes,  opossums,  and  mice. 

Rare  and  Endangered  Species:  There  are  fifteen  animal  species 

that  are  thought  ot  known  to  occur  in  Site  5 that  are  listed  as  rare  or 
endangered.  These  arc  listed  in  Table  V-C-4  and  in  the  appendix 
(Chapter  K) . 
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Table  V-C-4 

RARE  AND  ENDANGERED  SPECIES  IN  SITE  5 


Common  Name 

Status 

Occurrence 

Fish 

White  sturgeon 

U 

X 

Thicktail  chub 

U 

X 

Sacramento  perch 

U 

X 

Reptiles 

Alameda  striped  racer 

R 

X 

Birds 

Wood  ibis 

P 

X 

Aleutian  Canada  goose 

E 

★ 

Tule  white-fronted  goose 

E 

* 

Red-bellied  rcd-shouldered  hawk 

U 

★ 

Ferruginous  hawk 

u 

X 

Southern  bald  eagle 

E 

* 

American  osprey 

U 

X 

Prairie  falcon 

U 

* 

American  peregrine  falcon 

R 

* 

Greater  sandhill  crane 

R 

X 

Mountain  plover 

U 

* 

Alaskan  short -billed  dowitcher 

U 

* 

California  yellow-billed  cuckoo 

R 

* 

Yakutat  fox  sparrow 

U 

* 

E Endangered 

R Rare 

P Peripheral 

U Status  uncertain 

X This  species  or  subspecies  definitely  or  probably  occurs 

on  the  wastewater  management  area. 

* Occurrence  of  this  species  or  subspecies  on  the  wastewater 
management  area  is  uncertain  or  questionable, 

C-26 


Fish.  White  sturgeon  occur  throughout  the  Sacramento- 
San  Joaquin  Delta  and  in  the  Sacramento  River.  Sturgeon  were  once  very 
abundant,  but  now  numbers  have  been  reduced.  They  are  easily  over- 
fished . 

The  Sacramento  perch  was  once  very  abundant  in  the  Sacramento- 
San  Joaquin  River  system,  but  since  the  introduction  of  other  centrarchids 
(particularly  black  bass  and  sunfish),  Sacramento  perch  populations  have 
declined.  Perch  populations  probably  will  never  occur  near  their  histori- 
cal abundance  as  long  as  other  centrarchids  are  present. 

Reptiles . The  Alameda  striped  racer  is  listed  by  Stebbins 
(1  9 66)  to  occur  throughout  most  of  northern  and  Central  California. 

Habitat  reduction, particularly  in  the  eastern  parts  of  the  San  Francisco 
Bay  Area,  is  the  most  critical  factor  leading  to  its  decline.  Its  habitat 
includes  chaparral,  open  woodland , and  grassland. 

Birds . The  tule  white-fronted  goose  and  the  Aleutian  Canada 
goose  are  winter  migrants  to  California.  Fallow  grain  fields  are  impor- 
tant resting  areas.  Geese  feed  mainly  on  young  grasses,  forbs , and  on 
grain . 

The  raptorial  birds  (birds  of  prey)  are  faced  with  serious  problems  of 
survival.  Persistent  pesticides  (especially  DDT)  have  contaminated 
their  food  chains.  This  results  in  the  production  of  thin  shelled  eggs 
which  break  before  hatching.  Other  reasons  loading  to  the  decline  in 
some  raptorial  birds  include  shooting  by  poachers  and  human  encroach- 
ment on  nesting  and  feeding  areas.  The  Amo''ican  peregrine  falcon  has 
been  taken  illegally  by  falconers  for  many  years. 

Habitat  reduction  has  been  responsible  for  the  reduced  numbers  of 
many  rare  or  endangered  animals.  The  yellow-billed  cuckoo  utilizes 
dense  riparian  growth  for  cover.  Clearing  of  riparian  growth  and  land 
development  have  reduced  population  of  this  bird.  The  wood  ibis  winters 
in  southern  California  and  is  occasionally  found  as  far  north  as  Central 
California.  Its  habitat  also  consists  of  marshes,  lagoons,  and  ponds. 

The  sandhill  crane  is  a regular  winter  visitor  to  Central  California, 
preferring  prairies,  grassland,  and  fallow  grain  fields.  Some  of  these 
birds  are  mistakenly  shot  by  waterfowl  hunters  each  year.  The  Central 
Valley  population  is  about  2,000  to  3,000  birds  each  winter. 

The  Alaskan  short-billed  dowitcher  is  a winter  visitor  to  California. 
It  utilizes  marshes  and  particularly  mudflats  for  feeding. 
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All  those  species  whose  primary  habitats  are  marshes  and  wetlands 
have  suffered  habitat  reductions  as  these  areas  have  been  drained  and 
filled. 


Wildlife  Diseases:  The  great  diversity  of  habitats  for  wildlife  in 

Site  5,  and  the  existing  and  proposed  complexity  of  land  uses  necessitates 
consideration  of  this  region  as  sub-areas  (Refs.  120,  121). 

Sub-Area  5.1  . The  hills  surrounding  Capay  Valley  and 
particularly  Blue  Ridge  on  the  west  side  have  relatively  high  populations 
of  deer.  This  is  indicated  by  the  large  number  of  depredation  permits 
issued  to  the  ranchers  to  kill  deer  that  invade  the  valley  almond  orchards. 
This  deer  herd  suffers  occasional  high  losses  from  foot  rot,  a disease 
caused  by  the  anaerobic  bacterial  species  Spherophorus  necrophorus . 

The  organism  thrives  in  mud  contaminated  by  droppings.  Deer  walk 
through  the  mud  which  later  dries  between  the  hoofs  causing  the  tissue 
to  crack  and  the  bacteria  gain  access  through  fissures  in  the  tissues. 

Deer  lick  their  infected  feet  and  bacteria  enter  abraded  tissues  of  the 
mouth  or  throat.  Abscesses  develop  and  in  this  kind  of  disease  it  is 
known  as  calf  diphtheria.  The  infection  can  spread  from  either  the  feet 
or  the  mouth  and  throat  to  the  internal  organs  with  development  of  large 
abscesses  and  death  results. 

During  drought  years  there  are  high  mortality  rates  from  foot  rot. 

The  seasonal  incidence  of  foot  rot  is  during  the  late  summer.  The  com- 
bination of  a dry  year  and  a hot  dry  summer  in  the  interior  ranges  results 
in  crowding  of  deer  around  the  remaining  available  water  or  mud  holes, 
thereby,  causing  heavy  contamination  of  the  scarce  sources  of  water. 

The  deer  eat  dry  grass  and  foxtails  may  work  their  way  into  the  tissues 
of  the  feet  or  mouth  allowing  entrance  of  the  pathogenic  bacteria  and 
infection  ensues . 

Wastewater  application  to  the  hills  surrounding  Capay  Valley  would 
improve  the  oak-chaparral-grass  deer  range  and  thus  contribute  to  the 
health  of  the  animals.  Summer  application  v>?ould  negate  the  effects  of  a 
dry  year  and  create  a positive  control  on  the  outbreaks  of  foot  rot  in 
deer.  Development  of  the  reservoir  in  Capay  Valley  would  provide  water 
in  this  otherwise  xeric  region  and  therefore  have  a beneficial  iinpact  on 
the  doer  herd. 

Sub-areas  5.2  and  5.3.  The  same  situation  as  far  as  foot  rot 
in  deer  is  concerned  would  apply  but  to  a lesser  extent  than  in  sub-area 

5.1  . 
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The  development  of  pasture  lands  adjacent  to  the  deer  ranges  would 
create  an  opportunity  for  the  occurrence  of  the  internal  parasites  of 
stomach  worm,  lungworm,  and  liver  fluke.  Liver  fluke  is  not  much  of  a 
problem  at  present  in  these  areas.  However,  with  more  moisture,  and 
the  opportunities  for  increases  in  snails  and  sheep  (intermediate  hosts), 
undoubtedly  there  would  be  a much  higher  incidence  of  liver  fluke. 
Management  of  the  lands  and  the  application  of  wastewater  must  be  con- 
trolled to  minimize  environmental  conditions  conducive  to  internal 
parasite  requirements. 

Sub-area  5.4.  The  rice  lands  within  this  sub-area  support 
a good  population  of  pheasants  (about  one  per  two  acres) . The  pheasant 
is  a rather  unique  species  of  wildlife  in  respect  to  disease  conditions 
in  that  no  significant  mortality  from  parasites  or  infectious  diseases 
occurs  among  the  birds  on  agricultural  lands.  Application  of  wastewater 
to  this  sub-area  would  not  change  this  status. 

Portions  of  Sub-area  5.4  provide  suitable  habitat  for  waterfowl. 
Consequently,  the  two  most  important  diseases  of  waterfowl  pose  prob- 
lems that  do  and  would  continue  to  occur  here.  Botulism,  as  described 
for  Site  4,  is  a sporadic  condition  during  late  summer  among  the  ducks 
frequenting  ponds  in  sub-area  5.4.  Wastewater  application  could  magni- 
fy the  problem,  but  with  controlled  use  of  the  water,  the  dangers  of 
botulism  could  be  overcome.  The  other  disease  is  avian  cholera  in  the 
winter  among  the  waterfowl.  This  contagion  is  also  amenable  to  control 
by  use  of  adequate  water  management  as  indicated  for  Site  4. 

Sub-area  5.5.  The  Yolo  Bypass  periodically  is  flooded  in 
winter  and  attracts  tremendous  numbers  of  waterfowl.  There  is  an 
extension  of  avian  cholera  from  the  Delta  Islands  northward  to  the  Yolo 
Bypass  as  the  flood  waters  recede.  If  wastewater  could  be  used  to  main- 
tain water  levels  in  the  Yolo  Bypass  for  longer  periods  of  time,  the  losses 
to  avian  cholera  could  be  diminished,  although  this  procedure  would  not 
allow  time  for  soil  preparation  in  tar.mmg  operations. 

Sub-area  5.6.  Both  pheasants  and  waterfowl  live  in  this 
area.  Neither  botulism  nor  avian  cholera  has  been  a threat  to  wildlife 
here.  It  is  not  anticipated  that  the  application  of  wastewater  will  change 
the  current  situation. 

t^ish  Diseases  and  Parasites:  The  affliction  of  fish  species  found 

in  Site  5 will  be  essentially  the  ame  as  those  found  in  Site  4.  Refer  to 
the  discussion  of  fish  diseases  and  parasites  found  in  Section  B-3b. 
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c.  Ecological  Systems 

With  the  exception  of  the  inner  coast  range,  the  Yolo  Bypass,  and 
the  berms  and  levees  of  the  Sacramento  River,  Site  5 is  essentially  in 
agriculture.  Important  consideration  must  be  given  to  the  critical  ripar- 
ian and  marsh  habitat  available  in  Site  5. 

Riparian  vegetation  is  common  on  the  Sacramento  River  levees  and 
berms  except  where  areas  have  been  cleared  by  channelization  or  bank 
stabilization.  Most  of  the  vegetation  consists  of  mixtures  of  trees, 
brush,  and  annual  and  perennial  grasses  and  forbs.  These  areas  support 
the  most  diversified  and  abundant  array  of  wildlife  of  any  habitat  in  Site  5. 

Song  birds  are  common,  raptorial  birds  nest  in  the  higher  trees,  and 
the  understory  supports  small  mammals  and  gamebirds. 

When  this  variety  of  vegetation  is  reduced  to  one  or  two  species, 
the  diversity  of  wildlife  is  reduced  proportionally  with  the  loss  of  vegeta- 
tion. The  few  animal  species  that  remain  are  those  able  to  utilize  the  one 
or  two  plant  species  available.  An  example  would  be  to  eliminate  trees 
and  shrubs  from  a levee  and  leave  only  the  annual  grasses  and  forbs. 

This  eliminates  those  animal  species  dependent  upon  trees  and  shrubs 
for  food  and  cover. 

Good  quality  marsh  land  is  critical  habitat  v.’herevcr  it  is  found  and 
in  whatever  quantity.  The  Yolo  Bypass  represents  relatively  good  marsh 
habitat  when  it  is  flooded.  Wintering  ducks  use  the  Yolo  Bypass  for 
resting  areas.  The  tules  and  bulrushes  provide  food  and  cover  for  these 
birds . 

Resident  water  and  shorebirds  also  depend  upon  the  Yolo  Bypass 
for  habitat.  The  common  coot  is  abundant.  Dowitchers  and  plovers  feed 
in  the  mudflats  and  shallow  water  areas.  Snowy  egrets  and  great  blue 
herons  also  feed  in  the  shallow  water  areas.  Muskrat,  raccoon,  and 
mink  arc  some  mammals  dependent  upon  the  marsh. 

"Weedy"  edges  of  agricultural  fields  are  important  habitat  for  birds 
and  small  mammals.  Weed  edges  left  around  fields  provide  food  and 
cover  for  quail,  pheasant,  rabbits  and  song  birds.  The  presence  of  this 
wildlife  habitat  rests  solely  with  the  practices  of  the  local  landowner. 

d.  Recreational  Resources 

Site  5 was  estimated  to  have  a gross  recreational  user  potential  of 
109  million  visitor  days  per  year.  Although  actual  use  figures  are 
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unavailable,  the  Yolo  Bypass,  Capay  Valley,  and  Sacramento  River  are 
all  heavily  used  by  rccreationists . 

The  primary  recreational  activities  Include  fishing  (salmon,  shad, 
striped  bass,  steelhead,  catfish,  crappie,  bass),  hunting  (ducks,  geese, 
pheasant,  deer,  quail,  rabbits,  doves),  camping,  hiking,  horseback 
riding,  picnicking,  swimming,  bicycling  and  sightseeing. 

The  Yolo  Bypass  offers  an  extremely  good  opportunity  for  wildlife 
observation  and  hunting  due  to  the  large  numbers  of  shore  and  marsh 
land  wildfowl  and  other  wildlife  that  inhabit  the  area  for  all  or  part  of 
the  year.  The  Sacramento  River  is  extensively  used  for  fishing,  as  there 
are  sizable  populations  of  game  fish  throughout  the  year  and  boat  access 
is  excellent.  Capay  Valley  provides  an  especially  popular  setting  for 
sightseeing  outings  by  horseback,  bicycle  and  automobile  travelers. 

The  unusual  combination  of  distinct  geologic,  geographic  and  floral 
features  present  in  the  valley  provide  a scenic  experience  particularly 
popular  in  the  spring  and  fall. 

Present  Public  Facilities:  The  U.S.  Forest  Service  and  the  U.S, 

Bureau  of  Land  Management  each  own  and  maintain  campsites  located 
adjacent  to  Site  5.  Both  are  located  on  the  western  slopes  of  Blue  Ridge 
just  outside  of  Capay  Valley  and  contain  only  primitive  camping  and  pic- 
nicking facilities.  There  is  also  a Bureau  of  Land  Management  riding 
and  hiking  trail  extending  along  the  entire  western  Yolo  County  line, 
connecting  Putah  Creek  on  the  south  with  Davis  Creek  on  the  north.  The 
remaining  public  recreation  sites  are  county  owned  or  maintained. 

Esparto  Park,  a community  park  within  the  town  of  Esparto,  offers 
picnicking  and  playground  opportunities  for  local  residents.  An  angling 
access  site  at  Knights  Landing  is  also  county  maintained,  with  minimal 
parking  and  restroom  facilities.  Yolo  County  owns  a 22-acre  picnic  area 
on  Cache  Creek  immediately  east  of  Guinda  . Again,  facilities  are  mini- 
mal with  picnic  tables  and  restroom  facilities  present. 

Cache  Creek  and  the  Sacramento  River  provide  kayaking,  canoeing 
and  rafting  opportunities  that  are  not  maintained  by  any  specific  public 
agency.  The  American  Whitewater  Affiliation  (AWA)  has  classified  rivers 
in  terms  of  the  difficulty  of  the  river  for  boating.  Their  classifications 
are:  I - very  easy;  II  - easy;  III  - medium:  IV  - difficult:  V - very 
difficult;  VI  - extremely  difficult.  The  AWA  is  a private,  non-profit 
organization  of  persons  interested  in  canoeing,  kayaking,  and  rafting. 

The  AWA  has  designated  Cache  Creek,  from  'he  Colusa  County  line  to 
Capay,  as  being  a kayaking  waterway  with  reaches  of  Class  I,  II,  and 
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III  difficulty.  Approximately  2,000  to  5,000  man-days  per  year  of  boating 
voyage  has  been  estimated  for  these  reaches.  The  Sacramento  River,  from 
Red  Bluff  to  Sacramento,  is  considered  to  be  a Class  1 waterway  according 
to  the  AWA;  it  receives  from  10,000  to  25,000  man-days  of  boating  use 
per  year  (Ref.  30) . 

Present  Private  Facilities:  Privately  managed  recreation  oppor- 

tunities are  primarily  associated  with  hunting  and  fishing.  There  are 
three  marinas  on  the  Sacramento  River  that  offer  accommodations  to  both 
fishermen  and  pleasure  boaters.  A list  of  their  facilities  follows. 


Ala  mar  Landing 


Rio  Ramaza 


Joe's  Place 


Private  hunting  clubs  are  located  throughout  Site  5,  but  because 
licenses  are  not  required  of  all  such  clubs,  complete  records  of  locations 
and  size  are  not  immediately  available.  Private  licensed  pheasant  clubs 
arc  especially  prevalent  in  the  rice  growing  areas  of  the  Sacramento  River 
basin  and  the  field  crop  areas  north  of  Dunnigan.  Two  clubs  were  identi- 
fied along  the  county  line  north  of  Dunnigan:  the  Oak  Hills  Hunting  Club 
(-100  acres)  and  the  County  Line  Club  (711  acres)  (Ref.  35).  Many  of  the 
nee  fields  located  in  the  Sacramento  and  Sutter  County  sections  of  Site  5 
are  leased  aftei  harvest  to  private  groups  for  flooding  and  use  as  water- 
fowl. hunting  clubs.  Private  deer  hunting  clubs  also  adjoin  the  Bureau  of 
Land  Management  lands  in  the  foothills  east  of  Capay  Valley.  Detailed 
information  on  these  clubs  is  not  available. 

There  are  several  other  private  facilities  worth  mentioning.  A 
target  pistol  and  rifle  range  is  located  just  east  of  Woodland  on  County 
Road  102.  The  Yolo  Fliers  Club,  an  18-holc  private  golf  course,  is  located 
immediately  west  of  Woodland  at  the  junction  of  County  Roads  94-A  and  22. 
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Hunter  and  Angler  Use:  California  Department  of  Fish  and  Game 

1970  hunter  survey  and  1972  wildlife  rr^anagement  unit  reports  provide  the 
limited  hunter  use  information  available  for  Site  5.  The  following  hunter 
survey  statistics  were  compiled  by  county  based  on  a two  percent  post- 
season mall  inquiry  and  are  not  specific  to  Site  5. 


1970  Hunter  Survey  - Yolo  County* 


Bag 

Hunters 

Pheasant 

47,400 

16,700 

Quail 

11,100 

2,400 

Dove 

77,200 

6,200 

Pigeon 

1,300 

200 

Jackrabbit 

42,800 

3,600 

Cottontail 

1,800 

600 

Tree  squirrel 

1,000 

400 

Ducks 

192,800 

8,100 

Geese 

12,200 

3,900 

Jacksnipe 

600 

100 

Coots 

31,300 

1,600 

Deer 

700 

2,700 

From  unpublished  records 

of  California 

Department  of 

Fish  and  Game,  Sacramento. 


Wildlife  management  unit  reports  are  more  specific  to  the  area. 
Records  for  the  Capay  deer  herd  which  frequents  the  foothills  surrounding 
Capay  Valley  indicate  an  average  yearly  buck  kill  of  405  over  the  last 
three  years.  In  addition,  an  average  of  85  antlerless  deer  were  taken  in 
special  depredation  hunts  over  the  same  time  span.  The  1971  total  kill 
of  319  was  down  38  percent  from  the  orevious  5-year  average,  the  decrease 
being  attributed  primarily  to  a decrease  in  hunting  pressure  (Ref.  34). 

Fishing  figures  for  the  entire  Sacramento  River  are  available, 
reflecting  the  size  of  the  fishery  passing  along  the  river's  main  stem. 
Approximately  2 60,000  king  salmon  migrate  up  the  river;  the  yield  being 
one  fish  per  10  angler  days.  Steelhead  runs  of  up  to  10,000  per  year 
also  travel  the  Sacramento  River;  the  yield  being  0,31  fish  per  angler  day 
(Ref.  32). 
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Open  Space:  Because  Site  5 lies  almost  entirely  within  Yolo  County, 

it  is  that  county's  open  space  policy  that  most  affects  any  development 
plans  within  the  study  area.  A new  Open  Space  Element  to  the  Yolo  County 
General  Plan  was  adopted  by  the  County  Board  of  Supervisors  in  June  of 
1972.  Six  separate  and  individual  land  attributes  deserving  of  open  space 
status  are  discussed  in  the  Element.  Agricultural  land,  which  includes 
over  90  percent  of  the  county's  surface  area,  is  actively  maintained  under 
Williamson  Act  provisions  for  the  commercial  production  of  food  and  fibre. 
Site  5 reflects  this  domainance  of  agricultural  lands,  with  the  only  large 
exclusion  being  urban  and  institutional  lands  at  Woodland,  Dunnigan, 
Esparto,  Brooks  and  Guinda. 

The  remaining  five  open  space  categories  and  lands  include  rela- 
tively small  parcels  of  land.  Their  designations  and  areas  of  influence 
are  cis  follows; 

1.  Natural  Resources  Land  - This  category  is  established 
primarily  to  protect  the  prime  soils  area  and  sand  and 
gravel  resources  found  through  the  county.  Prime  soils 
occupy  the  lowland  basins  of  Capay  Valley,  Hungry  Hollow 
and  the  entire  Sacramento  basin  cast  of  the  Dunnigan  Hills. 

Sand  and  gravel  deposits  are  restricted  to  the  bed  of  Cache 
Creek  and  the  lower  reaches  of  Buckeye  and  Oat  Creeks. 

2.  Watershed  and  Ground  Water  Recharge  Land  - These  areas 
are  conserved  to  maintain  the  quality  and  quantity  of  waters 
available  to  Yolo  County.  The  higher  slopes  of  Blue  Ridge 
and  the  Capay  Hills  are  watershed. 

3.  Wildlife  Habitat  - These  lands  are  maintained  as  unusually 
valuable  or  necessary  foi  the  preservation  of  the  state's 
wildlife  resources.  The  foothills  around  Capay  Valley, 
undeveloped  Sacramento  River  frontaoe,  and  Yolo  Bypass 
farmlands  ^I'e  all  considered  important  wildlife  habitat. 

4.  Recreation  Land  - This  category  includes  any  state,  regional, 
county  or  local  lands  open  to  public  recreation.  Recreation 
areas  within  Site  5 are  discussed  in  the  Present  Public  Eacili- 
ties  section  of  this  report  (Ref.  106  ) 


Future  Public  Facilities:  There  is  a wide  assortment  of  federal, 

state,  county  and  regional  recreation  development  planned  within  Site  5. 
Most  facilities  are  still  in  the  planning  stage,  but  several  are  being 
actively  brought  into  existence. 
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The  sin^jlc  state  project  is  located  on  100  acres  of  farmland  just 
north  of  Woodland  along  Road  IB-c.  The  land  was  recently  donated  to 
the  state  by  Spreckels  Sugar  Company  for  development  as  a state  park. 

The  site  will  offer  picnic  and  other  day  use  facilities  (Ref.  25).  Federal 
involvement  vn  Site  5 is  limited  to  a planned  joint  recreational  develop- 
ment of  Oat  Reservoir  five  miles  south  of  Dunnigan.  The  reservoir  itself 
has  not  yet  been  constructed,  but  is  scheduled  to  be  a part  of  the  West 
Side  Canal  System  proposed  by  the  Bureau  of  Reclamation.  The  200-acre 
regional  park  site  is  expected  to  include  picnicking,  swimming,  boating, 
fishing,  riding,  water  skiing  and  hiking  use,  developed  by  the  federal 
government  and  operated  and  maintained  by  Yolo  County  (Ref.  107). 

Yolo  County  has  several  independent  recreation  ventures  in  the 
planning  stage.  A reservoir  and  70-acre  park  is  being  considered  for 
Palmer  Canyon  just  west  of  Brooks.  "No  wake"  boating,  swimming, 
hiking  and  picniking  will  be  offered  at  th<^  foothill  site.  At  present  no 
development  has  taken  place  in  Palmer  Canyon.  The  initial  steps  of 
acquisition  have,  however,  taken  place  in  regards  to  two  other  county 
recreation  sites.  Elkhoin  Regional  Park  (B6  acres)  along  the  west  bank 
of  the  Sacramento  River  immediately  south  o*'  Interstate  5 is  being  pur- 
chased and  will  provide  boat  launching,  camping,  and  picnicking.  An 
additional  angling  acce'=s  site  along  the  Sacramento  River  at  the  Yolo 
Bypass  (Fremont  Weir  area)  is  being  developed  on  five  acres  of  Depart- 
ment of  Fish  and  Game  managed  land.  In  addition,  Yolo  County  plans  to 
improve  the  present  angling  access  area  at  Knights  Landing  by  providing 
more  parking,  upgrading  restroom  facilities  and  including  picnic  tables. 

A final  county  proposal,  a riding  and  hiking  trail  along  the  Sacramento 
River,  is  actually  part  of  the  regional  system  of  trails  being  considered 
by  the  U.S,  Army  Corps  of  Engineers  along  numerous  California  inland 
waterways.  It,  at  present,  is  not  being  actively  developed  (Ref.  107), 

The  Sacramento  Regional  Area  Planning  Commission  has  proposed 
additional  riding  and  hiking  trails  and  a regional  bikeway  for  Site  5 that 
are  not  included  in  the  Yolo  County  recreation  plan.  The  riding  and 
hiking  trails  would  transverse  the  western  county  line,  the  entire  length 
of  Cache  Creek,  the  length  of  the  Sacramento  River  within  the  '^tudy  area, 
and  Interstate  5 highway  from  the  Sacramentn  River  to  just  east  of 
Woodland.  The  regional  bikeway  wc'uld  alsr  oaralle'  both  sides  of  the 
Sacramento  River  and  Interstate  5 hignway  mom  the  Sacramento  River  to 
Woodland,  but  would  continue  through  Woodland  along  State  Highway  16 
through  Capay  Valley  and  beyond  thr’  study  area  boundary  (Ref.  83).  A 
final  regional  recreation  facility  is  now  being  developed  by  Sacramento 
County  on  the  banks  of  the  Sacramento  River  just  north  of  Interstate  5 
bridge.  The  site  is  a boat  launching  ramp  with  parking  and  restroom 
facilities  already  present. 


C-35 


e.  Protected  Waterways  Evaluations 


The  following  waterways  are  listed  in  the  California  Protected 
Waterways  Plan,  1971. 

The  Sacramento  River  is  classified  as  a premium  (Class  I)  salmon, 
steclhead,  striped  bass,  American  shad  and  warmwater  fishery.  The 
Sacramento  River  has  Class  1 riparian  land  in  the  extraordinary  wildlife 
waterways  evaluation.  The  Yolo  Bypass  is  classified  as  a Class  II  marsh. 

Cache  Creek  (Clear  Lake  to  the  town  of  Capay)  has  been  classified 
as  Class  II  scenic,  fishery,  wildlife  and  recreational  waterway.  It  is 
also  classified  as  having  a Class  I warmwater  fishery. 


4 - Environmental  Setting  Without  the  Project;  Cultural 

a.  Archaeological  and  Historic  Site  Locations 

The  archaeological  potential  for  Site  5 is  considered  to  be  excellent 
in  valley  areas  which  have  or  which  had  a significant  drainage  system. 
Eight  feasible  archaeological  sites  have  reportedly  been  identified  but, 

I however,  not  excavated  (Ref.  11). 

1 

There  are  no  hist  ical  landmarks  of  significant  interest  within 
Site  5.  One  minor  one,  the  "Stephens  Adobe,  " reportedly  the  only  original 
adobe  structure  standing  in  Yolo  County,  was  subsequently  found  to  be 
located  just  outside  the  Site  Area  fRcf,  IH.  The  structure  was  originally 
a granary  built  on  the  Spanish  Land  Grant,  Canada  de  Capay,  by  Indians 
in  1850.  Through  .several  success: ve  remodeAngs  and  conversions,  the 
remains  of  the  original  structure  are  now  incoiporatcd  into  the  26-room 
Stephens  Oakdale  Ranch  home.  It  is  located  just  south  of  SR  16  between 
Esparto  and  Madison.  Sub.sequent  surveys  also  turned  up  the  rer  nants 
of  an  original  Wells  ^arno  bank  build-ng  N^a.ch  his  also  been  incorporated 
into  a ranch  home  complex,  this  one  also  acpa'ently  located  just  outside 
the  Site  ■ s limits . 


b.  Scenic  Locations 

The  scenic  character  of  Site  5 has  been  recognised  by  several  state 
and  regional  agencies.  The  Sacramento  River  is  classified  as  a Class  I 
scenic  waterway  by  the  California  Protected  Waterways  Plan.  Cache  Creek 
from  Capay  north  to  Clear  Lake  is  classified  as  a Class  II  scenic,  fishery, 
wildlife,  and  recreational  waterway  (see  Section  A-3e)  . That  portion  of 
SR  16  bordering  Cache  Creek  from  Capay  vv'est  to  beyond  the  boundary  of 
the  Study  Area  is  scheduled  for  inclusion  :n  the  State  Scenic  Highway 
System  (see  Section  A-3f).  This  stretch  c'  3R  16  is  also  included  in  a 
regional  scenic  highway  system  being  p:oposed  by  the  Sacramento  Regional 
Area  Planning  Commission . (Background  references  include  Refs.  30,  39, 
83, 106,  and  107  .) 

Mention  of  the  unique  scenic  character  of  the  Dunnigan  Hills  and 
Hungry  Hollow  should  also  be  made.  In  the  spring  when  these  sparsely 
vegetated  hills  and  intervening  valleys  turn  into  a sea  of  green  grass, 
their  open  and  uncluttered  expanse  provides  a welcome  and  restful  con- 
trast to  the  urban  and  rural  development  dominating  most  of  the  Sacramento 
Valley . 
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These  scenic  values  are  somewhat  marred  by  the  near  universal 
appearance  of  roadside  refuse  scattered  all  along  the  edges  of  the  roads 
and  concentrated  particularly  at  natural  and  specifically  provided  stopping 
and  viewing  areas. 

Some  idea  of  the  scenic  values  of  Site  5 can  be  anticipated  from  some 
of  the  views  presented  in  Figures  V-C-5a,  5b,  and  5c. 
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(Refer  to  Volume  VI:  TECHMICAL  APPENDIX  - 


THE  PUBLIC  HEALTH  IMPLICATIONS  OF  LAND 
APPLICATION  OF  WASTEWATER  AND  RESIDUAL  SOLIDS) 


6 - KnvironmcntJl  Impacts 


a .  Impact  1 

The  first  impact  is  the  loss  of  vegetation,  wildlife  habitat,  and  wildlife 
on  spoil  areas . 

Discussion:  These  matters  have  been  covered  in  the  discussion 
under  Impact  13  for  Site  4. 


b.  Impact  2 

The  second  impact  is  the  loss  of  wildlife  species  through  loss  of  habitat 
(lands,  vegetation)  to  project  facilities. 

Discussion,  and  Remedial,  Protective  and  Mitifiation  Mca surcs: 
Refer  to  materials  discussed  for  Site  4,  Impact  5. 


c .  Im pact  3 


The  third  impact  is  the  loss  of  wild  land  habitat  permanently  committed  to 
pumping  stations,  impoundment  sites  and  facilities,  maintenance  roads, 
and  above-surface  distribution  systems. 

Discussion,  and  Remed  tl.  Protective  and  Mitigation  Measures: 
Refer  to  materia!  discussed  under  Impact  12  for  Site  4. 


d.  Impact  4 

The  fourth  impact  is  the  change  in  the  micro-climate  caused  by  the  increased 
available  moisture. 

Discussion:  A change  in  the  plant  and  animal  species  will  result 
with  the  maintenance  of  high  humidities,  especially  over  grassland  and 
marsh  areas.  Increased  moisture  could  result  in  the  creation  of  conditions 
favorable  to  the  growth  of  trees  and  bushes  on  the  south  facing  mountain 
slopes  which  v/ithout  the  project  were  limited  to  north  facing  slopes 
because  of  higher  temperature  ^nd  lower  soil  moisture, on  the  south  slopes. 
The  beneficial  or  adverse  impacts  associated  with  humidity  and  soil 
moisture  control  need  to  be  studied  as  a management  tool.  This  is  a major 
impact  which  may  affect  large  land  ureas,  but  it  will  vary  depending  on 
site  design. 


Remedial,  Protective  and  Mitigation  Measures:  This  impact  can 

be  mitigated  by  the  reduction  in  volume  or  frequency  of  application  of 
incoming  water.  Impact!-  on  fish  and  wildlife  can  be  mitigated  by  manage- 
ment of  the  Site  Area.  Whether  a change  in  the  micro  climate  is  adverse 
will  depend  on  the  change  in  animal  species  composition. 


e.  Impact  5 

The  fifth  impact  is  the  reduction  m water  quality  of  surface,  subsurface 
and  ground  watr  rs. 

Discussion:  The  estimated  quality  of  recovered  water  from  Site  5 
after  wastewater  application  centains  corripcnents  that  could  possibly  de- 
grade the  present  water  quality.  ThxS  depends  on  v/here  the  recovered 
wastewater  is  disposed,  the  Sacranc  .ito  River  is  one  area  that  could  be 
degraded  and  the  degree  must  be  determined  from  site  specific  design 
information.  Arriong  such  components,  those  considr-red  most  significant 
are:  total  nitrogen  (TX),  total  phosphorous  (TPl,  and  total  dissolved  solids 
(TDS).  Current  water  quality  conditions  are  illustrated  for  these  values 
in  table  V-C-i. 

The  estimated  cuality  of  recoverable  surface  drainage  wastewater  will  be 
about  400  to  1000  ppm  TDS  (which  is  generally  higher  than  in  the  Sacramento 
River  and  Cache  Creek  , somewhat  less  so  with  respect  to  the  Colusa  Basin 
Drainage  Canal);  and  800  to  2000  ppri:  from  groundwater  and  subsurface 
drainage  of  recoverable  wastewater  {definitely  liighr-r  than  existing  conditions). 

The  upper  limits  of  estimated  recovery  water  TDS  after  wastewater  appli- 
cation exceeds  bot'’  surface  and  groundwater  TDS  levels  at  present.  High 
TDS  can  inhibit  the  growth  of  some  native  olant  species  which  are  not  salt 
tolerant.  Different  plant  species  4cderate  different  salir^ios,  for  example 
salt  grass  can  tolerate  salinities  of  30,000  ppm.  High  TDS  (1000  mg/l)  is 
suspected  of  reducir-'g  reproductive  capacities  in  some  fish  species  such  as 
the  Contrarchids  and  Cyprinids  (sunfish  and  carp). 

Total  nitrogen  levels  higher  than  1 mg/l  and  phosphorous  levels  above 
0 . lmg/1  generally  encourage  noticeable  growths  of  algae.  Waters  which 
are  rich  in  nitrogen  and  phospho.'-ous  can  have  algal  "blooms"  of  such 
magnitude  that  fish  and  other  anuatjc  animals  may  be  killed  by  associated 
sags  in  dissolved  oxygen  (the  oxyger.  is  consurr;ed  both  by  the  living  and 
decomposing  algae).  The  Central  Valley  Regional  Water  Quality  Control 
Board  is  attempting  to  maintain  total  nitrogen  at  one  port  per  million  for 
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It. 


the  Sacramento  River  arm  of  the  Sacramento-San  Joaquin  Delta.  Kffects 
of  dischargers  upon  maintenance  of  this  standard  are  being  reviewed 
individually  (Rt  f.  2G  ) 

Drainage  waters  which  are  pumped  out  of  fields  into  the  Sacramento  River, 
canals  and  sloughs  will  be  diluted  by  existing  water  in  the  canal,  river  or 
sloughs.  The  introduced  waters  will  add  to  the  TDS,  TN  and  TP  load  already 
carried  by  these  waters,  as  well  as  adding  an  additional  organic  load  con- 
tributed primarily  by  the  agricultural  lands.  If  flov/s  iii  the  Sacramento 
River  are  sufhciently  high,  the  added  load  should  not  significantly  impact' 
the  river.  Pumping  of  recovered  wastewater  into  dead-end  sloughs  may  sig- 
nificantly reduce  their  water  quality,  because  these  areas  naturally  flush 
slowly  and  have  lowered  levels  of  dissolved  oxygen.  An  example  of  this 
would  be  Grays  Bend  near  Knights  Landing. 

Remedial,  Protective  and  Miticiation  Measures:  Recovery  canals 
should  not  be  c xpected  to  have  a sustaining  sport  fishery  in  areas  ot  TDS 
greater  than  1000  ppm  unless  a resistant  fish  is  introduced  and  managed. 

Oulfall  locations  should  be  limited  to  those  areas  with  adequate  mixing  and 
dilution  flows  (as  opposed  to  restricted  cliannels  and  dead-end  sloughs). 

Monitoring  of  all  outflows  will  be  necessary  to  control  the  water  quality 
of  the  effluent.  High  TDS,  TN  and  TP  waters  may  require  pre-  or  pos1- 
application  treatment  to  prevent  degradation  of  surface  or  ground  v/aters. 


f.  Impact  G 

The  sixth  impact  is  the  introduction  and  encouragement  of  diseases  of 
wildlife  and  fish . 

Discussion:  V/astewatcr  application  in  areas  adjacent  to  deer 
range  (Capay  Valley)  may  change  dry  range  into  wot  posture;  this  would 
increase  the  prevalence  of  liver  fluke  and  other  internal  parasites  harmful 
to  def-r. 

Ponding  of  wastewater  whore  waterfowl  populations  are  already  present 
(Sacramemto  River  rice  lands,  Yolo  Bypass)  might  increase  the  threat  of 
avian  cholera  and  botulism,  two  diseases  seasonally  present  among 
waterfowl  populations  in  the  Central  Valley. 

Remedial,  Protective  and  Mitigation  Measures:  Effective  management 
of  wastewater  flows  into  marshlands  could  diminish  the  threat  of  avian  cholera 
and  botulism  by  flushing  the  area. 

Restrict  wastewater  application  to  ari'os  away  from  known  deer  range. 


Monitor  wnstrvvntcr  pro-  and  post-application  to  prevent  the  introduction 
of  disease  organisms. 


g.  Impact  7 

The  seventh  impact  is  the  TDS  buildup  in  soils  that  receive  treated  vi^aste- 
water. 

Discussion:  Principally  through  evaporation,  the  salt  content  of 
soil  moisture  is  raised  during  a growing  season.  Thus  the  soil  becomes  more 
salty  in  general,  and  in  addition  specific  ions,  such  as  boron,  become 
more  concentrated.  These  changes  may  have  pronounced  effects  on  vege- 
tation. Essentially  the  most  salt  tolerant  plants  survive  vvdiiJe  others 
die.  Because  many  birds  and  other  animals  are  closely  tied  to  specific 
species  as  a source  of  food,  changes  m plant  species  alter  the  animal 
community.  On  the  other  hand,  some  imnortant  animal  food  olants  do  well 
with  greater  salinity  such  as  alkali  bulrush.  The  particular  use  in  an  area 
has  to  be  studied  to  determine  limiting  salt  concentrations. 

Remedial,  Protective  and  M'tirtat.on  Measures:  Water  will  be 
available  during  die  ■^un-growing  season  to  'lush  the  receiving  soils. 

Periodic  leaching  of  soils  may  be  used  as  a management  device  for  purnoses 
of  maintaining  what  are  determined  to  be  desirable  plant  communities. 


h.  Impact  8 

The  eighth  impact  is  increased  turbidity  in  streams  and  canals  receiving 
wastevi^ater . 

Discussion:  Increased  channel  flow  in  presently  intermittent  Cache, 
Buckeye,  Oat  and  Bird  Creeks  may  stimulate  accelerated  bank  cutting  and 
slumping  along  upoer  stream  sections.  Fi'l  terraces  along  Cache  Creek 
in  northern  Capay  Valley  are  especially  susceptible.  Suspended  loads 
will  eventually  enter  into  Colusa  Basin  Canal,  Knights  Landrng  Ridge  Cut 
and  the  Sacrame’^to  River  . 

Present  fisheries  in  upper  Cache  Creek,  Sacramento  River,  Colusa  Basin 
Canal  and  Knights  Landing  Ridge  Cut  would  be  adversely  affected  by  an 
increase  in  turbidity,  espccialK'  the  ding  activities  of  sight -feeding 
fish  species  (black  bass,  striped  bass,  crappie,  seuawfish , steelhead) . 

Remedia),  Protective  and  Mitigation  Measures:  Maintenance  of 
wastewater  input:,  into  Cache,  Buckeye  , Oat  and  Bird  Creeks  and  their 
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tributories  below  levels  that  would  accelerate  bank  erosion. 


Implementation  of  a program  to  prepare  streams  for  increased  runoff  and 
simultaneously  enhance  or  maintain  natural  values. 


i.  Impact  9 

The  ninth  impact  is  the  enhancement  of  warmwatcr  fisheries. 

Discussion:  The  establishment  of  permanent  flow  in  heretofore 
intermittent  streams  {lower  Cache,  Oat,  Bird,  and  Buckeye  Creeks)  could 
enhance  the  warmwater  fishery  of  Site  5.  Several  problems  may  be  encountered 
in  creating  perrenial  flows  in  these  streams.  Turbidity  may  bo  a problem 
if  the  augmented  flows  stimulate  accelerated  bank  cutting  or  slumping. 

This  could  impair  the  establishment  of  a sport  fishery  in  a stream  since 
many  fish  are  sight  feeders.  TDS  would  have  to  bo  maintained  below  a 
level  that  would  inhibit  reproductive  capacities  of  som,c  fish  (ie.,  under 
1000  ppm.) 

Remedial,  Protective  and  MitictMivc  Measures:  The  enhancement 
of  the  present  warmwater  fishery  would  be  beneficial.  If  problems  such  as 
turbidity  and  high  TDS  are  encountered  they  will  have  to  be  overcome  if 
some  game  fish  such  as  bass  or  sunfish  are  present;  however,  catfisli  are 
more  tolerant  to  high  TDS  and  turbidity. 

i . Impact  10 

Tht  tenth  impact  is  increased  crop  depredation  in  Copay  Valley. 

Discussion:  Enhancement  of  deer  range  on  the  slopes  above  Capay 
Valley  by  application  of  wastewater  would  increase  the  carrying  capacity 
of  that  range.  The  Capay  area  is  already  a critical  depredation  area. 

Increased  deer  populations  may  lead  to  accelerated  crop  depredation  in 
bordering  valley  agricultural  lands . Tl^e  carrying  capacity  is  unknown  and 
would  require  additional  work. 

Remedial,  Protective  and  Miticiation  Measures:  Increase  the  number 
of  special  depredation  deer  hunts  in  the  Capay  Valley  area. 


Fence  crop  areas  (requires  special  fencing  techniques). 
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I k.  Impact  11 

I The  eleventh  impact  is  increased  road  kills  of  all  wildlife. 

I 

j j • Discussion:  Application  of  sufficient  wastewater  to  croplands  in 

j Capay  Valley  would  encourage  a change  from  orchards  to  field  crops  and 

I pasture.  The  change  in  crop  type  might  stimulate  increased  nightly  migra- 

tions of  deer  herds  to  graze  in  croplands.  An  increase  in. road  kills  along 
Highway  16  would  bo  expected,  but  the  number  of  increased  kills  would 
depend  on  many  variables. 

Remedial,  Protective  and  Mitigation  Measures:  Apply  wastewater 
in  Capay  Valley  at  a rate  moderate  enougli  to  maintain  pre:sent  crop  types. 

Develop  local  management  program  to  effectively  limit  or  channel  nightly 
deer  migration  into  the  valley. 

Clearly  designate  deer  areas  along  highway. 

Fence  crop  areas. 

Limit  application  of  wastewater  to  areas  outside  of  Capay  Valley. 

1.  Impact  12 

The  twelfth  impact  is  a change  in  the  species  association  because  of  the 
change  in  land  use  produced  by  the  introduction  of  additional  moisture. 

Discussion:  Wildlife  and  plant  assocations  in  areas  of  heavy 
wastewater  application  should  experience  a definite  change  in  species 
association  with  increased  moisture.  Hea  y misting  or  spraying  in  chaparral 
may  encourage  conifer  growth.  Misting  durin-'  the  summer  in  forest 

areas  would  promote  the  qrovrth  of  more  ferns,  mosses, 
lichens  and  liverworts.  Any  change  in  lne  composition  o'  native  vegetation 
could  result  in  a change  in  wildlife  species.  A change  from!  grassland  to 
marsh  (rapid  infiltration  areas)  would  produc.  nabitat  more  favorable  to 
waterfowl  and  marsh  inhabiting  mammals  (racoons,  muskrat,  etc.)  Because 
of  the  field  study  needed  it  is  impractical  to  determine  how  many  animals 
would  be  affected  by  additional  moisture  urHl  areas  of  probable  rathei 
than  potential  use  are  defined. 

Remedial,  Protective  and  Mitigation  Measures:  A change  in  eco- 
systems would  produce  a gross  chance  or  possibly  a complete  loss  of  the 
existing  flora  and  fauna.  While  gaining  a new  species  association 
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corro s pond i to  the  newly  developed  liuL)ittit,  stuoics  should  L>e  done  thot 
provide  manogement  tools  for  acquiring  desirable  species.  The  loss  of  the 
•flora  and  fauna  of  one  ecosystem  cannot  always,  by  inanacjcment , be  miti- 
gated . 

Protective  and  remedial  measures  wouki  need  to  bo  taken  if  the  original 
ecosystem  was  to  be  maintained  in  its  original  state.  To  lessen  adverse 
changes  to  the  ecosystem,  less  wastewater  would  have  to  be  applied. 

The  creation  of  marsh  lands,  while  an  adverse  impact  for  the  agricultural 
associated  wildlife  on  the  pre-existing  crop  or  pasture  land,  will  provide 
habitat  for  the  many  spccaes  which  are  dependent  on  a marsh  environment. 

As  marsh  lands  statewide  have  been  scriou.sly  .^educed  in  acreage  with  the 
encroachment  of  man,  production  of  permanent  marsh  habitat  would  be 
beneficial  and  a valuable  ecosystem  in  view  of  its  diminishing  occurrence. 

In  large  application  areas,  corridors  of  non-application  should  be  main- 
tained to  permit  the  escape  or  relocation  of  wildlife  species  unable  to 
adjust  to  higher  levels  of  moisture.  These  "dry-out"  zones  would  also 
allow  circulation  through  application  sites  by  migrating  species.  This  is 
yet  undetermined  factor(increascd  moisture)  that  may  adversely  affect  wildlife . 
Animal  species  that  would  be  affected  by  an  identifiable  change  ii.  eco- 
systems can  b(’  ascertained  from  the  species  list  (in  the  Appendix)  by 
examining  the  habitat  and  food  habits  column  of  these  tables.  For  example, 
additional  moisture  niay  displace  the  dry  land  deer  mouse-  to  the  advantage 
of  meadow  mice  which  prefer  rnoister  areas. 

m . Impact  13 

The  thirteenth  impact  is  an  increase  in  gamebird  habitat. 

Discussion:  An  increase  in  water  available  for  farming  may  expand 
intensive  agricultural  practices  into  areas  presently  unused  or  only  cirazed. 

Row  and  field  crops  can  supply  habitat  necessary  to  enhance  populations 
of  pheasant,  dove  and  quail , provided  that  proper  edge  cover  remains  on 
the  field  edges.  Hungry  Hollow,  Oat  Valley  and  the  lower  readies  of  the 
Dunnigan  Hills  are  examples  of  areas  capable  of  supporting  increased 
gamebird  populations  if  gamebird  management  programs  are  implemented 
along  with  intensive  field  cropping.  Management  and  maintenance  of  edge 
cover  along  fences,  canals,  roads  and  planned  plots  or  corridors  would 
increase  the  halitat  significantly. 

This  action  would  be  a beneficial  impact. 


n.  Impact  14 


The  fourteenth  impact  is  an  expansion  of  marshlands. 
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Discussion:  Intensive  application  of  wastewater  to  lands  indicated 
as  rapid  infiltration  areas  in  Volume  II  may  stimulate  marsh  conditions. 

Even  moderate  application  in  poor  drainage  areas  (Sacramento  River  basin, 
Yolo  Bypass)  would  create  wet  habitats. 

The  creation  of  marshlands,  while  an  adverse  Impact  for  the  agricultural 
associated  wildlife  on  the  pre-existing  cropland,  will  provide  habitat  for  the 
many  species  which  arc  dependent  on  a marsh  cnvironmen,t.  As  marsh 
lands  statewide  have  been  seriously  reduced  in  acreage  with  the  encroach- 
ment of  man,  production  of  permanent  marsh  habitat  would  be  beneficial  and 
a valuable  ecosystem. 

This  action  is  a beneficial  impact. 

o.  Impact  15 

The  fifteenth  impact  is  a change  in  streambank  vegetation. 

Discussion:  Introduction  of  increased  flews  to  Cache  or  Buckeye 
Creeks  by  application  of  wastewater  either  directly  or  indirectly  to  th^^ir 
channels  may  effectively  alter  present  oack^idc  vegetation.  Much  of  this 
vegetation  growing  on  these  streams  is  in  the  dry  stream  bed  and  not  on 
the  stream  bank.  This  vegetation  would  be  eliminated  by  permanent  water 
flows.  True  riparian  vegetation  in  thes<  areas  would  be  enhanced.  These 
streams  are  presently  intermittent  and  support  riparian  vegetation  offering 
good  cover  for  pheasant,  quail,  cottontail  and  jackrabbit.  Increased 
flows  may  cause  bank  cutting  and  the  removal  of  riparian  habitat  on  upper 
Cache  and  Buckeye  Creeks.  On  lower  str^^am  courses  in  the  Sacramento 
Valley,  riparian  growth  may  be  stimulated  along  the  streambanks.  While 
this  would  increase  wildlife  habitat,  unchecked  growth  of  riparian  plants 
in  the  stream,  channel  may  impede  floodstage  stream  flows  and  increase 
chances  of  over-bank  flooding. 

Remedial,  Protective  and  Mitigation  Measures:  Maintain  Cache 
and  Buckeye  Creek  flows  at  a level  below  that  conducive  to  bank  erosion. 

Develop  a program  to  maintain  open  channels  on  all  streams  with  high 
seasonal  runoffs. 

Confine  permanent  run  off  of  wastewater  to  small  portion  of  the  stream- 
bed  in  Cache  and  Buckeye  Creeks. 

p.  Impact  16 

The  sixteenth  impact  is  increased  mosouito  and  midge  populations. 

Discussion:  Any  increase  in  marsldand,  permanent  pasture  or 
ponded  water  woulr!  increase  breeding  hab’tat  for  mosquitos  and  nidges. 
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The  mosquito,  besides  being  a nuisance  insect,  is  also  a carrier  of  human 
disoiises . The  rnidge,  when  present  in  large  numbers,  can  be  a nuisance 
and  even  obscure  the  vision  of  passing  motorists  by  swarming  in  large 
clouds  and  collecting  on  windshields.  Nuisance  levels  of  insects  may 
harass  domestic  and  wildlife  mammals.  This  will  be  a serious  problem, 
large  levels  of  these  insects  could  bo  produced.  Similar  problem  v.^ith 
mosquito  production  in  rice  fields. 

Remedial,  Protective  and  Mitigation  Measures:  Develop  application 
and  dispersal  systems  that  utilise  minimal  standing  surface  waters. 

Introduce  insect  larvae  predator  species  to  all  suriaco  water  bodies. 

Inc'-ease  efforts  of  local  mosquite  control  and  abatement  districts  if 
management  and  biological  controls  arc  not  effective. 


q.  Imprict  17 

The  seventeenth  impact  is  increased  eutrophication  of  Sacramento  River 
and  cxinnecting  canals. 

Discussion:  Estimated  recovery  waters  from  wastev/ater  disposal 
sites  contain  6-20  mg/1  total  nitrogen  in  surface  drainage  and  3-20  mg/1 
total  nitrogen  in  groundwater.  Total  phosphorous  figures  are  2-4  mg/1  in 
surface  and  1-2  mg/1  in  groundwater  flows.  Any  addition  of  nitrogen  and 
phosphorous  to  the  Sacramento  River  is  undesirable. 

Expansion  of  irrigated  pasture  duo  to  availability  of  wastewater  may  also 
accelerate  eutrophication.  Increased  amounts  of  animal  wastes  near 
surface  or  groundwater  flows  that  reach  the  Sacramento  River  and  its 
associated  canals  would  contribute  additional  nitrogen  compounds  to  those 
waters  and  aggravate  eutrophication.  Sec  discussion  of  Impact  5 for 
effects  of  eutrophication.  Unsightly  and  odoriferous  blooms  of  blue-green 
algae  may  result . 

Remedial,  Protective  and  Mitigation  Measures:  Control  wastewater 

quality  pro-  and  post-application  to  insure  lowest  possible  total  nitrogen 
and  total  phosphorous  in  waters  discharged  in  Sacramento  River. 

Apply  wastewater  to  areas  with  least  amount  of  surface  or  subsurface 
drainage  to  Sacramento  River. 

Maintain  stock  free  buffer  strips  between  irrigated  pasture  and  major 
surface  drainage  features. 
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r.  Impact  18 

Tho  eighteenth  impact  is  the  loss  of  recreation  opportunities  and  potential 
due  to  a reduction  in  water  quality  and  in  the  quality  and  quantity  of  vege- 
tation, fish  and  wildlife. 

Discussion:  Present  and  potential  uses  of  recreational  waterways, 

including  the  Sacramento  River,  Cache  Creek,  Colusa  Basin  Drainage 

Canal,  Knights  Landing  Ridge  Cut  and  the  smaller  drainage  canals  of 

sub-Area  5.6  could  be  diminished  by  a decrease  in  water  quality  that 

results  in  poor  fishing  and  obnoxious  sights  and  odors.  The  effect  of 

recovery  waters  on  recreational  areas  depends  on  the  management  schemes 

that  are  implemented,  and  the  quality  of  recovered  water.  Algal  blooms  caused  by 
excessive  amounts  of  introduced  by  wastewater  could  damage  the  fishing  and 
recreation  potential. 

Reduction  in  water  quality  may  result  in  reduction  of  fish  species  and 
numbers.  Lowered  dissolved  oxygen  , increased  turbidity , and  increased 
incidence  of  disease  may  result  in  diminishing  fish  populations. 

Desirability  of  streams  and  streamside  loca-^tons  for  picnicking,  hiking, 
water  skiing,  boatiiio  and  biking  may  be  cunailed,  especially  along  Cache 
Crook  and  the  Sacramento  River. 

Remedial,  Protective  and  Mitigation  Measures:  Monitor  water 
courses  that  are  receiving  recovered  wastewater  to  control  and  keep  water 
quality  w’ithin  public  health  water  contact  specifications  and  requirements 
needed  to  maintain  present  fisheries  and  wildlife  uses. 


s . Impact  19 

The  nineteenth  impact  is  the  reduction  in  scenic  value  of  roadside  areas. 

Discussion:  Construction  of  permanent  above-ground  delivery  and 
dispersal  systems  along  well-traveled  scenic  routes  will  be  a detriment 
to  recreational  values.  Lands  along  Highway  16  in  Capay  Valley  and  along 
the  riparian  grow+h  borders  the  Sacramento  River  arc  areas  of  special 
concern.  Locatio.'  of  dispersal  systems  should  be  removed  from  contact 
by  the  general  public  for  health  as  well  as  aesthetic  reasons. 

Remedial,  Protective  and  Mitigation  Measures:  Delivery  and 
dispersal  systems  for  wastewater  should  be  located  aw>ay  from  roadways 
and  popular  recreation  sites. 

Planting  of  roadside  trees  and  shrubs  as  visual  screens  v/ould  mitigate 
the  undesirable  aesthetic  effects  of  dc  livory  and  dispersal  systems  clearly 
visible  from  roads. 
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The  twentieth  impact  is  the  loss  in  educational  value  of  Capay  Valley. 

Discussion:  Capay  Valley  is  frequently  used  as  an  outdoor  class- 
room by  local  universities.  Field  trips  to  study  the  Valley's  floral  diversity, 
geologic  structure  and  physical  geography  are  common  in  the  fall  and 
spring  months.  Changes  in  land  use,  floral  composition  and  extent  of 
general  ground  cover  would  decrease  the  distinctive  quality  of  Ciip^iy 
Valley  as  an  outdoor  laboratory.  The  close  proximity  of  Capay  Valley  to 
major  universities  (S.F.  Bay  Area,  Sacramento,  and  Davis)  and  its  dis- 
tinctive topography  would  make  it  specific  for  Site  5.  Figures  of  its  use 
are  not  available.  Other  areas  are  available  for  educational  use  but  they  do 
not  have  the  quality  and  close  proximity  that  Capay  Valley  offers. 

Remedial,  Protective  and  Mitigation  Measures:  Application  of  waste - 
water  in  Capay  Valley  should  be  maintained  at  a moderate  level  to  avoid 
change  in  vegetative  cover  and  composition. 

Re  covery  water  drainage  into  Gtche  Creek  should  be  );ept  below  the  amount 
necessarv  to  accelerate  streambank  erosion. 

Capay  Valley  should  be  excluded  as  a waste  disposal  site  considering  its 
small  si/.o  and  its  importance  as  an  educational  area,  other  parts  of  Site 
5 arc  in  much  greater  need  of  water  (Dunnigan  Hills  and  Hungry  IIolloVv'). 

u . Impact  2 1 

The  twenty  first  impact  is  the  generation  of  unpleasant  odors. 

Discussron:  Extensive  ponding  of  wastewater  may  lead  to  the  pro- 
duction and  dispersal  of  offensive  odors.  Odors  may  often  be  associated 
with  septic  cond Cions  (from  organic  matter  in  reservoirs)  and  growth  of 
blue-green  algae. 

This  is  expected  to  be  a localized  impact  of  significance  to  a small  area. 

Remedial,  Protective  and  Mitigation  Measures:  Locate  wastev/ater 
impoundments  away  from  areas  of  human  habitation  and  frequent  use. 

Aeration  of  ponded  waters  to  prevent  growth  of  anaerobic  odor-pro  ducing  bacteria 

Prevent  formation  of  stagnant  pools  of  water. 

Mask  odors  with  chemical  additives  such  as  hypochlorite. 

If  pond  has  a short  detention  time,  chlorinate  waters  to  reduce  anaerobic 
odor-producing  bacteria. 
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V.  Impart  22 


The  twenty  second  impact  is  the  possible  degradation  of  the  recreational 
fishery  due  to  increased  parasite  and  disease  loads  introduced  by  the 
application  of  treated  wastewater. 

Discussion,  Remedial,  Protective  and  Mitigation  Measures:  See 
Site  4,  Impact  15  materials. 


w.  Impact  23 

The  twenty  third  impact  is  the  introduction  of  fish  diseases  and  parasites 
into  new  areas  by  the  application  of  treated  wastewater. 

Discussion,  Remedial,  Protective  and  .Mitigation  Measures:  See 
Site  4,  Impact  10  materials. 


X.  Ini  pact  24 

The  twenty  fourth  irnpact  would  be  the  increase  in  the  intermediate  hosts 
(molluscs  and  copepods)  of  fish  parasites  by  the  application  of  treated 
wastewater. 


Discussion,  Remedial,  Protective  and  Mitigation  Measures:  See 
Site  4,  Impact  12  materials. 


V.  Impact  2 5 


The  twenty  fifth  irnpact  would  be  the  increase  in  fish  diseases  because 
of  higher  v/ater  temperatures  of  recovered  wastewater  and  increased 
bacterial  growth. 


Discussion:  The  temperature  o’  t’^e  wastevrater  used  for  irrigation 

purposes  in  Site  5 could  be  greatly  invuear-cc  by  exposing  it  to  sunlight  for 
long  periods.  Disposing  of  this  recovery  water  into  existing  wateways 
(Cache  Creek)  could  increase  the  bacterial  production  in  the  water.  Rise  in 
temperature  depends  on  exposure  to  sun,  needs  further  investigation. 
Proposed  wastewater  holding  reservoir  (s),  if  they  are  shallow  "four-sided" 
type,  could  experience  high  water  temperatures  in  the  summei  months.  This 
could  lead  to  high  bacterial  production  in  these  waters,  especially  with 
a high  organic  load.  If  bacteria  pathogenic  to  fish  are  present,  they  w ” 
also  be  increased  in  numbers. 
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Remedial,  Protective  and  Mitigation  Mcc^siires:  Control  temperature 
of  the  recovered  wastewater  to  a level  that  would  not  significantly  increase 
the  temperature  of  existing  waterways. 


z.  Impact  20 

Tlie  twenty  sixth  impact  would  be  an  increase  in  stress  fa-ctors  of  fish  and 
their  relationship  to  the  susceptibility  of  fish  to  disease  and  parasitism. 

Discussion:  There  could  be  several  conditions  that  promote  fish 

diseases  in  Site  5 depending  on  the  uses  of  wastewater.  Oxygen  sags 
because  of  algal  blooms  could  be  a problem  in  Cache  Creek  if  reclaimed 
wastewater  is  used  to  augment  the  flow.  Oxygen  depletion  could  also  re- 
sult if  "four-sided"  reservoirs  built  to  hold  the  wastewater  are  too  shallow. 
Increased  temperature  (depends  on  temperature  increase  and  other  variables 
that  may  affect  stress  in  fish), may  promote  fish  diseases, by  increasing 
stress  factors  in  fish  and  lowering  their  general  resistance , especially  if 
the  wastewater  is  first  run  over  farmland  exposed  to  the  sun  and  then  dis- 
posed of  in  a waterway.  Both  low  dissolved  oxygen  and  increased  temper- 
atures, are  stress  factors  on  fish,  especially  when  they  occur  simultaneously. 

Remedial,  Prot^^ctlve  and  Mitieation  Measures:  Pre-  or  post- 
treatment  of  tlie  wastewater  to  remove  biostimulants  to  a level  that  would 
not  degrade  the  quality  of  surface  water. 

Prevent  discharging  of  wastewater  into  existing  waterways,  especially 
if  the  wastewater  has  had  a long  exposure  to  the  sun  and  the  mean  water 
temperature  is  above  that  of  surface  waters. 


aa.  Summary’  of  Sensitive  Areas 

Figure  V-C-1  delineates  the  location  of  environmentally  "sensitive" 
areas  within  Site  5.  "Sensitive"  areas  are  those  which  have  serious  impact 
potential  under  the  proposed  project  in  terms  primarily  of  fish,  wildlife,  v’e- 
getalion,  and/or  recreation.  Areas  of  prime  importance  would  generally  be 
waterways,  existing  and  proposed  recreational  facilities  and  areas,  prime 
wildlife  habitat,  the  actual  locale  of  rare  or  endangered  species,  unique  ve- 
getation, notable  scenic  locations  and  vista  points,  etc.  Urban,  industrial, 
and  agricultural  lands  are  usually  not  considered  highly  "sensitive"  areas. 

The  "sensitive"  areas  of  Site  5 consist  of  (1)  Cache  Creek  (Sub-Areas  5.4, 

5.2,  5.1,)  (2)  the  Colusa  Basin  Drainage  Canal  and  Buckeye,  South  Fork  Buck- 
eye, Bird,  Oat  (including  North  and  South  Forks)  Creeks  in  Sub-Areas  5.4  and 
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5.3,  (3)  the  Sacramento  River  and  its  riparian  vegetation  in  Sub-Areas  5.6 
and  5.5,  (4)  Knights  Landing  Ridge  Cut  between  Sub-Areas  5.4  and  5.5  and 
through  5.5,  (5)  the  Yolo  Bypass  recreational  area  in  Sub-Area  5.5,  and 
(6)  the  scenic  highway  SR  16  through  the  Capay  Valley  (Sub-Area  5.1)  and 
along  the  southern  perimeter  of  Sub- Areas  ' and  5.2  to  just  west  Esparto. 

The  exact  distribution  and  location  of  Rare  and  Endangered  Species  on 
Project  Area  is  not  known. 
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D.  WASTEWATER  LAND  APPLICATION  SITE  18: 

NORTHERN  MARIN-SOI  theRN  SONOMA  COUNTIES  COAST 


I - Project  Development 


a.  Present  Land  Uses 

Site  18  includes  southwestern  Sono;na  County  south  of  the  Russian 
River  and  yencrally  west  of  the  Santa  Rosa-Cotati-j’etaluma  Valley  and 
nortliwestern  Marin  County  oi.. neially  east  of  Bodega  and  Tomales  Bay  and 
north  of  Lagunitas  and  San  Goronimo  Creeh.s.  Santa  Rosa  is  located  about 
9 miles  east  of  the  site's  oast^  in  liiiiils;  Sebastopol,  Cotati,  Petaluma, 
and  Novato  are  located  1,2,4,  and  3 miles,  n-spectively , east  of  the 
site's  closest  eastern  limits.  San  Rafael  is  locate'^  about  6 miles  south- 
east of  the  site's  southeastern  corner  in  Marin  County.  The  lovirer  reach 
of  the  Russian  River,  tro's  Biidye  Haven  near  its  mouth  to  C.rcen  Valley 
Creek  near  Del  Rio,  provides  'he  Site's  northern  perimeter.  The  western 
perimeter  is  provided  by  (1)  State  Route  1,  the  coast  highway,  from  Bridge 
Haven  south  to  the  south  end  of  Bexiega  Harbor,  except  for  two  small 
"detours"  east  around  till,  town  of  Bodega  Bay,  (2)  the  eastern  bc’undary  of 
Doran  Park,  (3)  Bodega  Bay  shoreline  south  to  San  Point  and  subsequently 
the  east  shoreline  of  Tomales  Bay  to  the  mouth  of  Lagunitas  Creek,  and 
(4)  Lagunitas  Creek  to  its  confluence  wi‘h  San  Geronimo  Creek.  The 
southern  perimeter  is  provided  by  San  Geronimo  Cheek  east  to  its  w’atershed 
limits.  The  eastern  per. meter  is  provided  by  (1)  the  drainage  divide 
between  San  Francisco  Bay-San  Pa-lo  Bay  and  Tomalc;‘-P''drga  Bays  north 
to  Stony  Point  Road  just  southv.'est  of  Cotati,  (2)  subsc  quentiy  Stony 
Point,  Roblar,  Peterson,  Blank,  Canfield,  Pleasant  HiU , Elphick,  and 
Water  Trough  Roads,  the  last  to  Atascadero  Creek,  and  (2)  Atascadero 
Creek  north  to  its  confluence  with  Gicen  Valley  Crtek,  then  Green  Valley 
Creek  to  its  confluence  with  the  Russian  River,  'h.c  Figures  V-D-1, 

V-D-2,  and  V-A-7  for  location  reiercnce. 

Site  18  occupies  about  195,200  acres.  For  study  purposes,  it  has 
been  divided  into  six  sub-ai  as  as  'hown  in  Figures  V-D-1  and  V-D-2. 
These  sub- areas  and  their  aicas  arc  as  foHow’s: 


Sub-Area  No. 
18.1 
18.2 

18.3 

18.4 

18.5 
18.G 


Sub- Area  Designation 
Sebastopol 
Salmon  Creek 
Lagunitas  Creek 
Rus.  ian  River 
Esteru  Americano 
Toniah  s Bay-Wah'er 


Area  in  Acres 

23.400 
20,000 

35.400 
25, 70U 
29, 100 

Cri''ck  t.2,G00 


miles 


Site  18  excludes  the  Estero  San  Antonio-Stemple  Creek  watershed  because 
of  poor  soil  conditions.  This  exclusion  effectively  divides  Site  18  into  a 
northern  and  southern  section. 


> The  various  habitats  in  the  extensive  Site  18  area  range  from 

I sand  dunes  to  salt  marshes  and  from  redwood  forests  to  salmon  streams. 

The  coastal  and  forested  areas  provide  convenient  recreation  areas  to  the 
Bay  Area  communities.  The  Russian  River  area  has  for  many  years  been  a 
widely  used  recreation  area.  Agriculture  is  a major  land  use  activity 
throughout  Site  18.  There  are  a considerable  number  of  orchards  and  small 
farms  in  the  northern  part  of  Site  18.  The  rest  of  the  Site  is  compara- 
tively dry  and  used  mostly  for  grazing.  The  most  significant  of  the  orchard 
crops  is  apples.  The  southern  sections  of  the  Site  Area  have  been  the 
subject  of  a great  deal  of  controversy  in  master  planning  for  the  future 
with  emphasis  on  open  space.  The  California  Protected  Waterways  Plan 
designates  the  Russian  River  as  a Class  I premium  scenic,  fishery,  wild- 
life, and  recreation  waterway.  It  also  classifies  Tomales  Bay  as  a 
Class  II  scenic,  fishery,  wildlife  and  recreation  waterway.  The  Site 
has  a moderately  extensive  system  of  roads  and  it  is  dotted,  here  and 
there,  with  a number  of  small  tov;ns . 

As  to  possible  future  development,  some  consideration  has  been 
given  to  the  construction  of  a dam  and  reservoir  on  Walker  Creek  to  develop 
a better  water  supply  for  northern  Marin  County  and  the  Marin  Municipal 
Water  District  which  services  much  of  this  section  of  the  country. 


b.  Development  Objectives 

Site  18  is  the  second  largest  of  the  selected  land  application 
study  sites.  It  is  representative  of  various  coastal  and  coast  range 
sites.  The  principal  application  proposed  is  pasture  land  irrigation. 

It  also  offers  a potential  for  development  using  redwood  or  Monterey 
pine  forests.  Related  to  this  forestry  potential  are  various  uses  for 
recreation  or  open  space  for  which  the  area  is  generally  designated 
in  the  appropriate  county  plans.  Development  objectives  also  include 
the  possibility  for  stream  flow  augmentation  by  the  application  of  more 
water  than  normally  occurs  from  rainfall  and  by  restoring  some  of  the 
forest  cover.  Drainage  of  the  wastewater  application  to  the  southern 
part  of  the  area  would  be  into  the  basin  tributary  to  the  water  supply 
reservoir  near  Nicasio.  This  raises  the  issues  and  technical  problems 
concerning  the  application  of  wastewater  into  a drainage  basin  from 
which  water  supply  is  extracted.  The  applied  treated  wastewaters  for 
this  area  would  be  transported  from  the  developed  areas  of  southern 
and  central  Marin  County  and  central  Sonoma  County. 
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Proposed  land  uses  and  types  of  land  application  based  on  soil 
capabilities  are  shown  in  Figure  V-D-3.  This  figure  also  shows  areas 
i excluded  because  of  generally  prevailing  poor  soil  conditions.  Areas  with 

I slopes  over  30  percent  predominating  are  delineated  in  Figure  V-D-4. 

This  figure  Indicates  that  significant  portions  of  some  areas  of  Site  18 
exhibit  these  excessive  slopes.  These  areas  are  strong  candidates  for 
exclusion  because  of  erosion  embankment  and  possible  landslide  conditions. 
These  areas  were  delineated  as  a result  of  on-site  inspections  and  sub- 
sequent topographic  map  analysis.  Recommended  unit  application  rates  for 
the  proposed  and  potential  land  uses  are  presented  in  Table  V-A  6 . The 
analysis  of  potential  vegetative  cover  in  relation  to  specific  soil  associa- 
tions is  given  in  Table  V-A-10. 


The  possible  sources  include  urbanized  and  suburbanized  Marin 
County  to  the  south  and  southeast;  Santa  Rosa  , Sebastopol,  Cotati,  and 
Petaluma  from  the  Santa  Rosa-Cotati-Petaluma  Valley;  Sonoma  and  other 
communities  from  the  Valley  of  the  Moon  and  Sonoma  Valley;  several 
small  communities  inside  Site  18  and  adjacent  to  it,  such  as  Inverness, 
Del  Rio;  Windsor  and  the  Windsor  area  to  the  northeast;  Napa  and  other 
communities  from  the  lower  Napa  Valley;  Vallejo  and  the  western  and 
northwestern  urbanized  and  industrialized  areas  of  Contra  Costa  County; 
and  from  the  Bolinas  Bay  area  to  the  southwest.  These  treated  waste- 
waters  can  be  brought  into  the  Area  along  any  number  of  major  or  minor 
roadways.  The  quality  of  the  applied  wastewaters  can  be  extrapolated 
from  the  data  in  Table  V-A-5  and  by  noting  the  counties  of  origin  of  the 
various  possible  sources  of  wastewater  indicated  above. 


The  distribution  and  recovery  systems  will  follow  the  management 
and  development  outlines  presented  in  Section  A-7a,  b,  and  c.  The  esti- 
mated quality  of  recovered  wastewaters  is  that  presented  in  Table  V-A-7. 
Since  the  general  conveyance  of  wastewaters  to  Site  18  is  uphill,  it  is 
expected  that  the  distribution  systems  will  be  designed  much  like  any 
water  supply  distribution  system  complete  with  pressure  zones  to  minimize 
pumping  costs.  The  lowest  elevations  encountered  along  the  eastern  peri- 
meter are  practically  all  along  the  major  roadways.  From  north  to  south, 
these  are  (1)  about  70  feet  at  River  Road  along  the  Russian  River,  (2)  330 
feet  at  the  high  point  along  SR  116  between  Sub  Sites  18.1  and  18.4, 

(3)  780  feet,  Gratton  Road,  between  18. 1 and  18.4  (also  north-central 
access  to  18.2),  (4)  486  feet.  Bodega  Highway,  between  18.1  and  18.2, 

(5)  375  feet,  Bloomfield  Road,  between  18.1  and  18.5  (Estcro  Americano 
drainage),  (6)  about  330  feet,  Roblar  Road,  between  18.1  and  the  Americano 
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Creek  drainage  (18.5),  (7)  160  feet.  Pepper  Road  and  290  feet  Bodega  Ave. 
at  their  eastern  accesses  to  the  Estero  San  Antonio  drainage,  subsequently 
170  feet  at  Ford  Valley  Road's  entrance  into  the  Estero  Americano  (Sub- 
Area  18.5)  and  178  feet  at  Tomales-Petaluma  Road's  entrance  into  the  lower 
Walker  Creek  drainage  (Sub-Area  18.6),  (8)  260  feet,  Chileno  Valley  Road, 
at  entrance  to  Sub-Area  18.6  from  the  east,  (9)  732  feet,  Marshall-Petaluma 
Road,  at  entrance  to  Salmon  Creek  drainage  (a  tributary  of  the  Walker  Creed 
basin,  Sub-Area  18.6)  from  the  east,  (10)  645  feet.  Point  Reyes-Petaluma 
Road,  at  entrance  to  Hicks  Valley  (Arroyo  Sausal  of  the  Walker  Creek  basin) 
from  the  east,  (11)  about  520  feet,  Novato  Road,  at  southeast  entrance  to 
Hicks  Valley,  (12)  about  650  feet,  Lucas  Valley  Road  (Arroyo  Nicasio, 

Walker  Creek  basin)  at  entrance  into  Sub-Area  18.6  from  the  east,  and, 

(13)  486  feet.  Sir  Francis  Drake  Blvd.  , at  the  entrance  to  San  Geronimo 
Creek  (Sub-Area  18.3)  from  the  southeast.  A review  of  these  listed  high 
access  elevations  indicate  that  most  of  the  coastal  and  interior  valley 
flatlands  of  Site  18  could  be  served  by  gravity  lines  once  wastewater  had 
been  conveyed  into  the  Site  at  the  various  low  entry  or  access  points. 

The  location  of  conveyance  and  pumping  facilities  in  the  more  moun- 
tainous portions  of  the  Site  Area  Vv'ill  require  substantial  analysis  of  flow 
and  pumping  requirements  in  relation  to  physical  relief.  In  the  areas 
with  much  less  pronounced  relief,  conveyance  and  pumping  facilities  could 
generally  be  located  in  alignments  unrestricted  by  topography.  It  is 
expected  that  n.ajor  distribution  will  be  along  the  major  roadways  with  later- 
als branching  off  at  selected  elevations  at  the  higher  entrance  points  to 
some  valley  areas  and  following  these  elevations  around  the  valley  peri- 
meter for  purposes  of  gravity  distribution.  The  prime  candidate  area  for 
land  application  include  the  Estero  Americano  drainage  (Sub-Area  18.5), 
the  upper  portion  of  the  Salmon  Creek  basin  (Sub-Area  18.2),  the  southern 
portion  of  Sub-Area  18.1,  the  northern  section  of  the  Walker  Creek  drainage 
and  major  portions  of  the  east  Tomales  Bay  minor  drainage  basins  in  Sub- 
Area  18.6,  and  central  or  Nicasio  Reservoir  area  of  the  east  Lagunitas 
Creek  drainages  (Sub-Area  18.3).  Since  most  of  this  is  proposed  for  pasture 
land  irrigation,  no  sub-surface  recovery  systems  are  proposed.  Such 
recovery  as  deemed  necessary  or  advisable  can  be  accomplished  by  con- 
structing small  catchments  or  impoundment  areas  on  the  many  small  tributary 
channels  which  drain  the  areas  and  pumping  the  recovered  wastewaters  away. 
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2 - Environmental  Sottirui  Without  the  Project:  Geophysical  and 
Gpochemiccil 

Site  18  lies  wholly  within  the  Const  Range  geomorphic  province, 
its  two  g 'neralized  physiographic  regions  being  highlands  comprising 
rolling  hills  (betv/cen  300  and  1000  feet)  and  fairly  rugged  small  and  low 
open  mountains  which  rise  to  elevations  over  1100  feet  along  most  ridge 
'incs,  and  intermountain  valleys  which  arc  generally  youthful  and  V-shapt  d. 
The  area  is  20  to  50  percent  gently  sloping  with  over  75  percent  of  the 
genllc'  slopes  being  in  the  lowlands,  a characteristic  of  most  o‘  he  Coast 
T inge  from  Santa  Barbara  County  to  the  lowci  Russian  River  drainage  liasin. 
Illc\c!lio..s  in  the  Site  extend  from  sealcved  (along  Bodega  and  Tomaler  I'ayf' 
to  1887  feet  in  the  Big  Rock  Ridge  (southwest  of  Novato,  in  the  hcadwatc’s 
area  of  Halleck  Creek,  Nicasio  Creek  tribe'  iry  in  Sub-Area  18.3). 

Sub-Area  18.3  is  an  area  of  low  mour'tains  and  steep  r'.'.'ls  '.lich. 
arc  '.iissected  by  irregular  long  and  narrow  evurge  drainageways . T.;c  relio^ 

C'f  'h.'  Sub-Area  IB.T  ranges  from  rugged  hills,  narrow  ridges,  to  smooth 
'ol'ing  grassy  low  hills  ^..nd  mounds.  The  hills  and  mountains  of  Ihr  sc  tw^ 
su'.  ..:’xas.  are  part  of  the  Bolinas  Ridge-Mt.  Tanialpais  mountain  g’'ovn 
wliicrh  dosiinates  the  Marin  peninsula.  Sub-Areas  18.2  and  18.5  in  Sonoma 
County  are  areas  of  rolling  hills  and  fairly  rugged  small  mounta.in;;  which 
are  nap  of  the  Coast  Range  extending  nor'hv.-ard  up  the  California  coast. 

The  uifhv'St  i Icvations  in  this  northern  sec-' or  are  just  under  1300  feet  along 
the  divide  be  tween  Sub-Areas  18.2  and  18.4.  Between  the-  Two  low  rnoun- 
tai’.o'ar.  sectors  arc  the  moderately  wide,  ’’at  valleys  and  low  rolling  hills 
of  ilio  r.slc.ro  Americano  (18.5)  and  the  Eslrro  San  Antonio  (excluded). 

Rolling  hills  ranging  between  3-00  and  400  'i  ■ 1 separate  them.  The  valley 
of  the  bstcro  San  Antonio  is  almost  a westerly  extension  of  the  Petaluma 
Valley,  the  latter  along  with  the  Sonoma  and  Napa  Valleys  being  major 
northerly  extensions  of  the  great  San  Francisco  Bay  depression.  Sub-Area 
18.1  is  an  area  of  steep  and  rolling  hills  and  the  flat  western  terraces  and 
floodplains  of  Green  Valley  and  Atascadero  Creeks,  except  for  a small 
southern  segment  which  includes  some  rolling  hills  on  the  western  side  of 
the  Cotati  Valley,  Figures  V-D-5a,  5b,  5c,  and  5d  show  some  typical 
views  of  the  Site . 


d.  Geology  and  Hydrology 

Summary  of  Geology:  The  predominant  sub-surface  strata  in  Site  18 
is  made  up  of  Franciscan  Assemblage  sedimentary  rocks  of  late  Mesozoic 
age  (latest  Jurassic  to  Cretaceous  approximately  140  to  60  million  years  old). 
They  are  composed  of  graywackc,  shale,  conglomerates , and  chert  together 
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NE  Up  Russian  River;  Slopes  of  N Bank  Coastal 
Range  Mountains  on  Horizon;  S Bank  Flood 
Plain  in  Center  Ground  from  Highway  41 1 6 
NE  near  Intersection  of  Highway  41 


4.NE  View  Up  Russian  River 
Same  Location 


NE  Across  Upper  Portion 
of  Stilmon  Creek  Flood 
Plain  Above  Freestone 
from  Bohemian  Highway 
NV/  of  Freestone 


2.  Same  Location  S Down  Russian  River  1 
Haven  with  Highway  sfi  in  Foregre 


5 . N Acros 
an  Uppi 
Flood  P 
Valley  : 
Guerne' 


Figure  V-D-5a 


3E  Down  Russian  River  from  Highway  irll6 
Opposite  Vacation  Beach 


sation  3 Down  Russian  River  toward  Bridge 
in  with  Highway  #1  in  Foreground 


5.  N Across  a Portion  of 
an  Upper  Green  Valley 
Flood  Plain  from  Green 
Valley  Road  3E  of 
Guerneville  Highway 


PBO&D,  Inc 


V 1 
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7.  NE  Up  Salmon  Creek,  Slopes  of  Irish  Hill  on  Horizon  Taken  from  Highway  ^rl 

Bridge  Over  Salmon  Creek 


12.  SE  Toward  Point  Reyes 
Station  Across  Mud-Flats 
of  Lagunitas  Creek 
Delta  Channel 


SW  Over  W Slopes  of  Bolinas  Ridge 
Tomales  Bay  in  Center-Ground  from 
Marshall-Petaluma  Road 


10.  SW  Across  Upper  N Leg  of  Salmon  Cr( 
Flood  Plain  from  Chileno  Valley  ■ 


E Up  South  Side  of  East  Leg  of  Ebabias  Creek 
Flood  Plain  with  Farm  Pond  in  Foreground 
and  the  Slopes  of  the  Canada  De  Pogolimi 

on  Horizon  at  Valley  Ford-Freestone  Rd 
near  Bodega  Highway  Junction 


from  Highway  4l 


W toward  Black  Mountains  from  Nicasio  Road 
near  Junction  of  Point  Reyes-Petaiuma  Rd 


14 . Church  of  Our  Lady  of  Loi 
in  Nicasio  from  Nicasioj 


N View  of  Rolling  Hills  in  San  Geronimo  Creek 
Drainage  from  Nicasio  Road  Up  from 
Sir  Francis  Drake  Highway 


17.  iNiE  View  Up  Lucas  Vahey  from  LU' 


14.  Church  <i  Our  Lady  of  Loretto 
in  .Micas lo  from  .Micas io  Kd 


Lew  Up  Lucas  Vahey  from  Lucas  Valley  Road 


la.  NAA'  View  of  Lucas  Valley  on 
Big  Rock  Ranch  at 
Lucas  valley  Road 


1 . 3W  into  San  Geronimo  National  Golf  Course  from 

San  Goronimo-Nicasio  Rd  just  N of  Sir  Francis 

Drake  Highwa- 
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19.  South  Down  the  Coast  from  Goat  Rock 
of  Sonoma  State  Beach 


21.  E Down  Slope  from  Lagunitas  Creek  on  Platform 
Bridge  Road  near  Intersection  of 
Sir  Francis  Drake  Blvd  close  to 
Tocaloma,  Showing  Dairy  Feed  Lot  and  Stream 
Pollution  Problem 


L\..  W Down  the  I’stero  Americano  from  Valley  Tord 
Franklin  School  Raacl  Bridge 


il.  S Down  Dutch  Bill  Creek  on  Bohemian  Highway 
about  2 miles  N of  Camp  Meeker 
Showing  Flood  Control  Channelization 


with  minor  lenses  of  limestone,  glaucophane  schists  and  related  meta- 
morphoric  rocks.  This  strata  underlies  most  of  Sub-Area  18,2,  18.3,  18.4, 
and  18,6  and  is  found  in  strips  along  the  channel  areas  of  the  Estero 
Americano  and  the  Estero  San  Antonio.  It  is  considered  the  "basement" 
formation  of  the  area.  Upper  Pliocene  (about  1 to  6 million  years  old) 
marine  sedimentary  strata  underlie  most  of  the  Estero  Americano  basin 
(18.5),  the  Estero  San  Antonio  basin  (excluded) , and  Sub-Area  18.1.  This 
strata  is  composed  of  fossiliferrous  marine  sandstone,  sillstone,  silty 
clay  and  is  interbedded  with  gravels  and  basal  tuff  beds.  Stream  and 
valley  alluvium  deposits  are  found  frequently  along  most  surface  v/ater 
channels.  Mesozoic  ultrabasic  intrusive  rock  strata  (130  to  155  million 
years  old)  are  scattered  in  small  zones  underlying  the  higher  elevations  of 
Sub-Areas  18.2,  18.4  and  18.6.  These  rock  strata , which  is  part 

of  the  "basement"  formation,  is  composed  of  serpentine,  peridotite,  dunite, 
and  pyroxenite  together  with  minor  amounts  of  silica-carbonate  rocks 
derived  from  the  alteration  of  serpentine.  Upper  Cretaceous  (60  to  1 1 0 
years  old)  marine  sedimentary  rock  strata  underlie  most  of  Big  Rock  Ridge. 
This  strata  is  composed  of  sandstone,  conglomerates,  and  shale.  The  San 
Andreas  fault  zone  runs  along  Tomales  Bay.  This  and  other  fault  lines  arc- 
shown  in  Figure  V-A-5.  (Refs.  2,9  ) 

Summary  of  Hydrologic  Systems  and  Water  Quality  Conditions:  Site 
18  is  primarily  an  area  of  direct  Pacific  coastal  drainage  basins.  The  major 
exceptions  are  those  tributary  to  the  lower  east-west  leg  of  the  Russian 
River  and  those  tributary  to  Tomales  Bay. 

Sub-Area  18.4  is  composed  of  two  distinct  basin  groupings,  those 
tributary  to  the  south  bank  of  the  Russian  River,  and  those  directly  tributary 
to  the  Pacific  Ocean  between  Gulf  Rock  and  Mussel  Point,  i.e,  , the  Sonoma 
Coast  State  Beaches  minor  coastal  drainges.  The  larges  of  the  Russian 
River  south  bank  drainges  are  those  of  Willow  Creek,  Freezeout  Creek, 

Dutch  Hill  Creek,  Smith  Creek,  and  Mays-Pocket  Canyons.  The  largest  of 
the  minor  Sonoma  Coast  State  Beaches  coastal  drainages  are  those  of  Furlong 
Gulch  and  Scotty  Greek.  Sub-Area  18.2  is  made  up  entirely  of  the  Salmon 
Creek  watershed;  it  is  the  major  drainage  of  the  Sonoma  Coast  State  Beaches 
coastal  area . 

Sub-Area  18.5  is  composed  predominantly  of  the  Estero  Americano- 
Americano  Creek  watershed  which  drains  into  Bodega  Bay.  Three  other 
minor  areas  of  18.5  also  drains  into  Bodega  Bay;  (1)  the  east  Bodega  Harbor- 
Chenny  Gulch  drainages  through  Bodega  Harbor,  (2)  the  minor  northern 
Bodega  Bay-Short  Tail  Gulch  drainages  north  of  Estero  Americano,  and 
(3)  the  minor  central  Bodega  Bay  coastal  drainges  south  of  Estero  Americano. 
The  Estero  San  Antonio-Stemplc  Crock  watershed  drains  into  the  central 
part  of  Bodega  Bay. 
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Sub-Area  18.  G consists  oredominantly  oi  the  Walker  Creek  water- 
shed which  drtiins  into  the  upper  and  nort'.ern  end  of  Toiv.-jIcs  Bay  just 
south  of  Preston  Point.  Tornales  Bay  drain'-  into  the  south^un  end  of 
Bodega  Bay.  Toinales  Bay  is  a true  estuary.  The  next  largest  drainage 
unit  of  Sub-Area  18.6  are  the  east  shore  Tornales  Bay  minor  drainagei  . 

The  residual  area  of  Sub-Area  18.6  are  the  contiguous  Sands  Point-to 
Preston  Point  northeast  Tornales  Bay  minor  drainages  (which  empty  into  I- 
north  end  of  Tornales  Bay)  and  the  minor  south  Bodega  Bay-Dillon  Reach 
area  costal  drainges  (w’hicli  enioty  directly  into  Bodega  Bay).  The  rnajot 
tributaries  to  Walker  Creek  (from  north  to  south)  are  Keys,  Chi!'-no,  ani 
Salmon  Creeks,  and  Arroyo  Sausal. 

Sub-Area  18.3  is  composed  entirely  of  areas  within  the  La  lunitar 
Creek  watershed  which  emoties  into  the  rc'uth  end  of  "omale:  Bay.  Sub- 
Arca  10.3,  however,  includes  only  those-  'wiinages  which  are  tributary  to 
the  watcr.shed  whir-h  are  located  east  of  Lacunitas  Creek  fi'om  its  mouth  ur. 
to  Its  confluence  with  San  Geronimo  Creek,  and  north  of  San  Ccronimr’ 

Crr'ck  for  the  latter's  entire  length.  The  laiyest  iril'utary  drainage  i;-  t'l,  *. 
oi  N'icasio  Cre<'<,  v.  ni'-H  occupies  all  o^  18.  ' exceet  it;  northwort  .•  ''n-  • 
and  a bond  along  il-  sout  -•we.storn  and  . out'"  -n  norimet':'' . 

Sub-Area  18.  1 i.-  composed  predominantly  of  aious  w'nich  drair. 
into  the  Russutn  Rivc-r  thiougl-i  Green  Valley  Creo'-t  at  Di.-l  Rio.  ’'’’his  eaitial 
Gn  '-n  t'alley  Cic-ck  water.'- lied  includes  all  aieas  whir-h  dram  into  .Srec-n 
Valley  Creek  from  the  wmst  between  the  c:  - k's  mouth  and  its  conflue  nce 
•wit’  .Ala.  cadeio  Creek,  all  of  unper  Green  Valley  Cicek  basin  (above 
Ata.  cadero  Cheek),  all  armss  whicli  drain  into  Ata .scadero  irom  f’  ■'  -.ve.'^t 
tic:-i  It.':  rtroiith  south  to  Trough  ..Road  , and  subsequently  the  entire  'jpoe: 
Atascadero  Creel;  drainage  -.vest  of  Trough  ^md  Plca.sant  Hill  Roads.  The 
southern  small  portion  of  18.1  comorises  the  upper  Blucher-Gossagc- 
Washoc  Creeks  drainages  (above  Canfield , Blank,  Petersen,  Roblar,  and 
Stony  Roads).  These  rnnall  channels  drain  into  the  Russian  River  just 
above  Del  Rio  throu'jh  Loguna  do  Santa  Rosa  and  subsequently  Mark  West 
Creek  which  flows  through  the  large  Cotati-Santa  Rosa  Valley. 

No  large  groundwater  basins  underlie  any  areas  within  Site  18.  The 
closest  large  groundweter  basin  lies  just  west  of  Sub-Area  18.  1 under  the 
Cotati-Santa  Rosa  Valley. 

Estimated  water  quality  conditions  for  the  surface  and  ground  wat- 
ers in  and  around  Site  18  are  presented  in  Table  V-D-1.  The  surface 
waters  range  from  soft  to  hard;  so  do  the  groundv;aters  . The  predominant 
ions  in  the  surface  waters  are  calcium,  magnesium,  and  bicarbonate.  In 
general,  current  w'ater  quality  is  reasonably  good. 
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Table  V-D-1 


CURRENT  WATER  QUALITY  CONDITIONS  AND  STANDARDS  FOR  STUDY  AREA  18 


Water  Quality 

Surface 

Ground 

Current 

Characteristics 

Waters  i./ 

Waters 

Standards  1/ 

Total  Dissolved  Solids! 
Generalized  Area 

1 10-340  mg/1 

127-560  mg/1 

no  numerical 
standards 

Estimates 

Electro-Conductance! 
(in  micromhos) 
Russian  River: 
Range 

248-840  y 

170  mg/1  med.  (Russ.  R.) 
200  mg/1  max.  (Russ.  R-) 

285  median 
320  maximum 

Daily  Averages 
General  Av. 
Total  Hardness: 
Gen.  Area  Est. 

270-810  2/ 
about  300  1./ 

40-232  mq/1 

35-294 

nns 

Russian  River 
Total  Non-C03  Hardness 

52-150  2/ 

nns 

Gen.  Area  Est. 
Russian  River 
pH:  Russian  River 

0-61  mg/1 

2-1 1 i7 

7.3-8.32/ 

6. 5-8 . 5 (Russ.  R.) 

Temperature:  nns 


Gen.  Area  Est. 

60-64OF  median 

Russian  River 

55-770F  2/ 

Dissolved  Oxygen; 

5.0  mg/l  min.  (tidal 

Russian  River 

8'.  1-10.6  mg/1  1/ 

waters  south  of 
mouth  ofTomalaes  Bay) 
10  mg/l  med.  (Russ.  R. ) 

Turbidity:  Russian  R. 

5-280  JTU  y 

7.  0 mg/l  min.  (Russ.  R.) 

Sediments: 

Gen.  Area  Est. 

280-1950  mg/1 

nns 

Ca:  Russian  River 

12-29  mg/1  1/ 

nns 

Mg:  Russian  River 

5.3-18  mg/1  1/ 

uns 

Na:  Russian  River 

5-12  mg/1 y 

nns 

Gen.  Area  Est. 

11-23%  19-83% 

nns 

K:  Russian  River 

— 

nns 

CO3:  Russian  River 

0 mg/l  y 

nns 

HCO3;  Russian  River 

65-173  mg/1  2/ 

n IS 

SO^:  Russian  River 

— - 2/ 

nns 

Gen.  Area  Est. 

3-60  mg/l 
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Table  V-D-1  (continued) 


CURRENT  WATER  QUALITY  CONDITIONS  AND  STANDARDS  FOR  STUDY  AREA  18 


Water  Quality 

Surface 

Ground 

Current 

Characteristics 

Waters  i/ 

Waters  %/ 

Standards  "k/ 

Cl:  Russian  River 

Gen.  Area  Sst. 

4-11  mg/1  2/ 

5-124  mg/1 

nns 

NO3:  Russian  River 

— 2/ 

2.0  mg/1  med.  (Russ.  R,' 

B:  Russian  River 

2/ 

nns 

Gen.  Area  Est. 
Coliform  Organisms; 

(in  most  probable  no.) 
Russian  River 

PO4:  Russian  River 

Chlorine  Residual: 

(north  ofTomales  Bay) 

0-3.0  mg/1 

0-2.0  mg/1 

50/100  ml  (for 
disinfected  wastes) 
0.40  mg/1  (Russ.R.) 

0. 1 mg/1  max.  (dis- 
infected wastewaters) 

1.  From  Ref.  7 and  Ref.  6. 

2.  From  Hydrology  Data:  1970,  Volume  III;  Central  Coastal  Aiea,  Calif. 
State  Dept,  of  Water  Resources  Bulletin  No.  130-70,  Dec.  1971 

3.  Refs.  12  and  14,  for  surface  waters  only. 


b.  Soils 


The  soils  of  Site  18  represent  another  kind  of  typical  complex  mix 
of  the  azonal  soils  of  mountains  and  geologically  young  mountainous 
valleys.  There  are  some  llthosollc  (stony,  gravelly)  soils  and  some  regular 
or  alluvial  soils.  They  are  very  generally  classified  as  chestnut  and 
brown  type  warm,  dry  soils,  with  nearly  black,  friable,  organic-rich  top- 
soils and  subsoils  without  any  large  accumulations  of  calcium  carbonate 
or  gypsum  (Ref.  2).  The  mean  annual  soil  termperature  is  over  47°r. 

There  Is  little  evidence  of  any  development  toward  the  stratification  typical 
of  either  the  podzolic  soils  typical  of  the  geologically  older  mountainous 
and/or  coniferous  forest  reg.ons  or  the  chernozernic  soils  typical  of  geolo- 
gically older  grasslands.  More  detailed  soil  Information  concerning  the 
specific  identified  soil  associations  found  in  Site  18  is  presented  in  Tables 
V-A-2.3,9,  and  10  (background  reference  Section  A-3c,  Refs.  lOd,  lOh.) 

The  largest  soil  grouping  is  composed  of  grayish-brown,  light  to 
coarse  textured,  generally  acidic  loam  topsoils  and  brown  to  yellow- 
brown,  acid  clayey  subsoils.  They  cover  about  61  percent  of  the  surface 
area  of  Study  Site  18.  They  are  derived  from  soft,  sandstones,  weathered 
fine  grained  hard  sandstones  from  the  Fianciscan-Assemblage  (with  some 
shale  inclusions),  and  mixed  soft  and  hard  stones  with  some  shale  inclu- 
sions. Those  soils  are  found  in  elevations  ranging  from  100  feet  to  1500 
feet;  in  gently  sloping,  undulating,  to  very  steep  dissected  marine  terraces, 
very  steep  uplands,  in  low  smooth  rolling  hills  and  the  steep  hillsides  of 
the  more  rugged  but  low  mountainous  areas.  There  is  definite  evidence  of 
a tendency  toward  pronounced  erosion,  particularly  in  areas  where  the 
slopes  are  over  15  percent.  Their  topsoils  consist  of  strongly  acid  dark 
gray  sandy  loams  and  loams,  medium  acid  grayish  brown  clay  loams, 
medium-to-strong  acid  dark  grayish  brown  loams  and  silty  loams,  slight- 
to-medium  acid  grayish  brown  loams,  and  strongly  acid  light  b ownish 
gray  fine  sandy  loams.  Their  subsoils  consist  of  medium  acid  yellowish 
brown  sandy  clays  and  clays,  neutral  olive  bro'wn  clays,  medium  acid 
light  grayish  brown  to  mottled  yellowish  brown  sandy  clays,  and  strongly 
acid  brown  clay  loams  and  pale  yellow  sandy  clays.  Substratum  consists 
of  weathered  sandstone,  fractured  hard  sandstone  with  some  shale,  brown- 
ish yellow  sandy  clay  mixed  with  some  soft  consolidated  sands  (at  depths 
of  30-48  inches),  very  strongly  acid  pale  brown  sandy  clays  mixed  with 
fine  grained  softly  consolidated  sands  (at  depths  between  20-40  inches), 
and  very  strongly  acid  pale  brown  weathered  soft  sandstones.  This  soil 
grouping  includes,  in  order  of  importance,  the  Los  Osos,  Steinbeck-Los 
Osos,  Goldridge,  and  Rohnerville-Kneeland  associations. 

The  second  largest  soil  grouping  is  composed  of  light  brown  to 
grayish  brown  somewhat  gravelly,  and  generally  acidic  loam  topsoils  and 
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darker,  brown  to  reddish  brown,  somewhat  more  acid  and  more  clayey  loam 
subsoils.  They  cover  just  under  18  percent  of  the  surface  area  of  Site 
Area  18  and  are  found  in  all  sub-areas.  They  are  derived  from  weathered 
fine  grained  hard  sandstones  of  the  Franciscan  Assemblage  and  from 
shales  of  similar  geological  age.  These  soils  are  also  found  in  elevation 
ranging  from  100  feet  on  up;  on  steep  to  very  steep  uplands  primarily  (800 
feet  on  up).  Most  of  the  soils  in  this  group  are  associated  with  coniferous 
timber  vegetative  cover.  Topsoils  consist  of  medium  acid  pale  brown  very 
gravelly  loams,  strongly  acid  grayish  brown  loams,  medium  acid  brown 
loams,  and  slightly  acid  to  neutral  sometimes  gravelly  brown  to  reddish 
brown  loams  and  clay  loams.  Subsoils  consist  of  medium  acid  pale  brown 
to  brown  very  gravelly  loams,  medium  acid  to  strongly  acid  pale  brown  to 
dark  yellowish  brown  loams,  medium  acid  light  reddish  brown  clay  loams, 
and  medium  to  strongly  acid  reddish  brown  clay  loams  and  light  clays. 
Substratum  consists  of  weathered  and  shattered  yellowish  brown  sand- 
stones and  shales  at  30  to  60  inches  depth,  weathered  finely  grained  sand- 
stone at  25  to  40  inches  depth,  weathered  sandstone  and  shales  at  24  to 
60  Inches  depth,  and  metasedimentary  fine  grained  sandstones  at  20  to  40 
inches  depth.  This  soil  grouping  includes,  in  order  of  importance,  the 
Hugo-Laughlin-Josephine,  Hugo- Josephine , and  Laughlin-Parrish  associa- 
tions . 

The  third  largest  soil  grouping  (regosole^  is  composed  of  young 
soils  with  coarse  to  medium  texture  which  have  developed  on  recently 
deposited  alluvium  in  the  level  to  gently  sloping  fans  and  floodplains  of 
Study  Site  18.  This  soil  grouping  covers  about  10  percent  of  the  Site  Area 
and  is  scattered  throughout,  mostly  in  elongated,  essentially  narrow 
valleys.  Finer  textured  soils  are  usually  found  in  the  downstream  reaches. 
Most  of  these  soils  are  derived  from  materials  eroded  from  soft  sedimen- 
tary coastal  sandstone  hills  which  include  mixtures  with  fine  grained  hard 
sandstones  and  shales.  Topsoils  consist  of  grayish  brown  to  dark  gray 
fine  sandy  to  clay  loams,  about  30  inches  deep,  together  with  some  strongly 
to  very  strongly  acid  grayish  brown  loams  and  clay  loams  and  neutral  clay 
and  silty  loams.  Subsoils  are  composed  of  poorly  drained  mottled  dark 
gray  silty  clay  loams  together  with  some  medium  acid  brown  to  yellowish 
brown  gravelly  clay  loams  and  gravelly  sandy  clay  loams,  and  neutral  dark 
grayish  brown  angular  blocky  structured  clays.  This  soil  grouping  includes 
primarily  the  Pajaro  association  together  with  the  Pleasanton-Zamora 
association. 


c.  Climatology  and  Meteorolor 


The  climate  of  Study  Site  18  Is  characterized  by  moderate  tempera- 
tures and  precipitation.  Air  temperatures  range  from  about  44or  in  January 
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to  56-60°F  in  July  with  night  temperatures  usually  dropping  into  the  low 
50‘s  during  the  warm  season.  Mean  annual  precipitation,  pan  evaporation, 
potential  evapotranspiration , and  vegetative  requirements  for  the  four  sub- 
areas  of  the  Site  are  shown  in  the  following  (from  Table  V-A-4): 


Mean  Annual: 

Site  18  Sub-Areas 

18.1 

18.2 

18.3  18, 

.4  .18.5  18.6 

Precipitation 

34.0" 

44.0" 

35.2" 

3 7.2" 

Pan  Evaporation 
Potential  Evapotrans- 

57.6" 

57.6" 

57.6" 

57.6" 

piration 

40.3" 

40,3" 

40.3" 

40.3" 

Vegetative  Requirement 

27.4" 

25.9" 

27.2" 

27.6" 

About  82  percent  of  the  mean  annual  precipitation  is  concentrated  in  the 
months  of  November  through  March.  About  64  percent  of  the  mean  annual 
pan  evaporation  occurs  between  May  and  September.  Mean  annual  evapo- 
transpiration from  non- irrigated  areas  is  about  20  inches  with  highs  of 
about  25  inches  being  reported  in  the  higher  elevation  of  sub-area  18.3. 

The  average  length  of  the  growing  season  is  about  250  days  without  a killing 
frost  in  the  northeast  part  of  the  Site  and  increases  to  just  over  300  days 
in  the  southwesternly  most  part  of  the  Site  Area.  Mean  annual  sunshine 
is  about  2800  to  3000  hours  per  year.  Sunshine  is  generally  abundant 
during  the  summer  except  for  considerable  cloudiness  and  fog  along  the 
immediate  coast.  The  summer  dry  period  is  generally  long  enough  to 
deplete  stored  soil  moisture  and  to  produce  dried  range  except  in  the  im- 
mediate vicinity  of  the  coast  where  the  low  clouds  and  drizzle  at  night  may 
provide  sufficient  moisture  to  keep  pastures  green.  Winds  are  relatively 
light  most  of  the  time  and  generally  blow  persistently  off  the  ocean  during 
the  summer,  and  especially  so  in  the  near  coastal  areas.  The  deflecting 
of  marine  air  masses  by  elements  of  the  coast  mountains  in  the  summer 
diminishes  the  cooling  effect  of  these  air  masses  and  results  in  generally 
higher  temperatures  inland  of  these  mountains.  (Refs.  2,6,10d,  lOh,  12.) 

Summary  of  Air  Quality  Conditions:  It  is  estimated  that  Site  18 
currently  experiences  less  than  10  days  per  year  where  oxidant  levels  are 
at  or  above  0.10  ppm.  Background  discussion  for  this  has  been  presented 
in  Section  A-3d.  The  site's  coastal  location,  generally  prevailing  winds 
off  the  ocean  from  the  west,  mountains  separating  it  from  more  developed 
areas  to  the  south  and  to  the  east,  and  its  own  relative  lack  of  industrial 
and  residential  development  apparently  insure  these  high  air  quality  con- 
ditions, No  significant  degradation  is  expected  in  the  immediate  future. 
(Ref.  142.) 
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3 - Environmental  Setting  Without  the  Project:  Ecological 

a.  Vegetative  Cover 

Wastewater  Application  Site  Area  18  (Marin  and  Sonoma  Counties) 
support  five  major  vegetative  cover  types:  agriculture,  chaparral  t>rushj, 
grasses  and  forbs,  hardwoods  (oak,  woodlands  and  mixed  evergreen 
forest),  and  coniferous  forest  (Figure  V-D-6).  The  agricultural  vegetative 
cover  type  is  represented  by  orchards  (apples)  and  pasture  (dairy)  in  the 
eastern  portions  of  the  study  area.  The  agricultural  areas  of  the  western 
and  central  portions  of  the  study  area  are  in  pasture.  The  grasses  and 
forbs  are  also  used  for  grazing. 

The  grasses  and  forbs  have  for  many  years  been 

used  for  grazing.  As  a result  of  this  pressure,  the  original  perennial 
bunch  grasses  have  been  replaced  by  annual  "weedy"  grasses.  Much  of 
the  present  grasslands  were  at  one  time  brush  or  forest  areas.  The  red- 
wood and  mixed  evergreen  forests  covered  a substantially  greater  portion 
of  Site  18  than  they  now  cover.  The  grasses  and  forbs  cover  is  the  larg- 
est cover  type  found  in  Site  18. 

Chaparral  brush  areas  of  Site  18  are  predominately  chaparral  broom 
(Baccharis  pilularis) . Baccharis  pilularis  is  found  in  both  coastal  and 
inland  areas  (Figure  V-D-6),  Brushy  areas  occur  in  several  forms;  as  dense 
cover,  mixed  with  grasses  and  forbs,  as  a riparian  species,  or  as  an 
occasional  bush  in  forest  and  woodland  areas. 

The  hardwood  forest  is  represented  by  two  plant  associations  - 
oak  woodlands  and  mixed  evergreen  forest.  The  dominant  agencies  in 
these  associations,  as  well  as  in  the  other  vegetative  cover  types,  are 
listed  in  Table  V-D-2.  The  oak  woodland  is  associated  with  the  grasslands; 
occurring  in  ravines  , on  hilltops , or  in  large  groves . The  mixed  evergreen 
forest  is  associated  with  the  redwood  (coniferous)  forest.  Some  areas 
marked  (Figure  V-D-6)  "coniferous  forest"  may  be  mixed  evergreen  stands 
or  mixed  evergreen  stands  with  a few  redwoods.  The  oak  woodland  vege- 
tative cover  type  is  found  in  the  interior  regions  of  Site  18.  The  mixed 
evergreen  forest  is  supported  in  the  north  and  south  quarters  of  Site 
18  near  the  Russian  River  and  Samuel  P.  Taylor  State  Park, 

The  coniferous  forest  areas  of  Site  18  are  redwood  forest.  The  red- 
wood forest  has  not  been  lumbered  out  in  the  recreational  region  south  of 
the  Russian  River.  Redwood  forest  is  also  supported  in  and  adjacent  to 
Samuel  P.  Taylor  State  Park.  Riparian  vegetation  (Table  V-D-2)  in  the 
grassland  areas  is  predominately  willows . In  forest  and  woodland  areas. 
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Figure  V-D-6 

EXISTING  VEGETATIVE  COVER  IN  SITE  18 
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Table  V-D-2 

DOMINANT  NATIVE  VEGETATION  OF  WASTEWATER  APPLICATION  SITE  1 8 


Vegetative  Cover 
Grasses  and  forbs 

Chaparral 

Hardwoods 

(oak-woodlands) 

(Mixed  evergreen 
forest) 


Coniferous  forest 
Riparian 


Scientific  Name 

Bromus  ssp. 

Festuca  ssp. 

A vena  ssp. 

Other  grass  species 

Baccharis  pilularis 
Rubus  vitifolius 

Quercus 

chyrsolepis 
Q . aqrifolia 
Q . kelloqqii 
Aseculus 
ca) ifornica 

Lithocarpus 
donsiflora 
Arbutus  menziesii 
Pseudotsuqa 
menziesii 
Unbollularia 
californica 
Acer  macrophyllum 
Quercus 

chyrsolepis 
Q . kelloqqii 

Sequoia 

sempervirens 
Pseudotsuqa 
menziesii 
Lithocarpus 
donsiflora 
Vaccinium  ovatum 

Vitis  californica 
Alnus  oreqona 
Sambucus  callicarpa 
Salix  spp. 

Populus  fremontii 
Rubus  vitifolius 
Acer  ncgundo 

ssp.  cal ifornicum 


Common  Name 

Chess 

Fescue 

Oats 

Chaparral  broom 
California  blackberry 

Canyon  oak 

Coast  live  oak 
Black  oak 
California  buckeye 

Tanbark  oak 

Madrone 
Douglas  fir 

California  bay 

Big  leaf  maple 
Canyon  oak 

Black  oak 
Redwood 

Douglas  fir 

Tanbark  oak 

California  huckleberry 

Wild  grape 

Red  alder 

Elderberry 

Willow 

Cottonwood 

California  blackberry 

Box  elder 
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willows  and  alders  form  the  predominant  vegetation.  Some  of  the  grass- 
land streamsare  devoid  of  any  riparian  vegetation  with  the  exception  of 
grasses.  Rare,  endangered  and  possibly  extinct  plant  species  of  this 
area  are  included  in  Table  V-D-3. 


bj.  Fish  and  Wildlife 


Fisheries:  Site  18  has  freshwater,  saltwater,  and  brackish  water 

fisheries.  The  Russian  River  is  the  major  stream  of  the  area. 

Anadromous  Fish.  Chinook  (King)  salmon  (500  fish) , Coho 
(silver)  salmon  (5,000  fish),  and  steelhead  (50,000  fish)  are  estimated  to 
use  the  river  and  its  tributaries.  Ten  thousand  angler-days/year  with  a 
yield  of  0.2  fish  per  angler-day  for  salmon  and  60,000  angler-days  per 
year  with  a yield  of  0.2  fish  per  angler-day  for  steelhead  indicate  the 
recreational  use  of  this  fishery  on  the  Russian  River. 

In  Site  18  the  following  streams  are  important  coho  salmon  and 
steelhead  streams:  Salmon  Creek,  Walker  Creek,  Lagunitas  Creek,  Stemple 
Creek,  and  Nicasio  Creek. 

Minor  streams  of  Sonoma  County  arc  reported  as  having  34  miles 
of  silver  salmon  stream  habitat,  1 ,000  spawners,  and  a 0.3  fish  per  angler- 
day  yield;  and  48  miles  of  steelhead  streams,  4,000  spawners,  and  a 0.3 
fish  per  angler-day  yield.  The  minor  streams  of  Marin  County  have  92 
miles  of  silver  salmon  habitat,  5,000  spawners,  1,600  angler  days,  and  a 
yield  of  0.3  fish  per  angler-day;  and  108  miles  of  steelhead  habitat,  8,000 
spawners,  3,700  angler-days  and  a yield  of  0.3  fish  per  angler-day.  The 
preceding  data  is  for  the  entire  Marin  and  Sonoma  Counties. 

Warmwater  Fish.  A warmwater  fishery  exists  in  the  Russian 
River  and  its  tributaries,  especially  downstream  from  Hoaldsburg.  See 
Appendix  Chapter  K for  a complete  list  of  all  warmwater  fish  occurring  in 
Site  18.  Some  non-game  "rough  fish"  such  as  carp  and  squawfish  present 
a serious  problem  to  the  warmwater  and  anadromous  game  fish  of  the  area. 
Carp  commonly  "root"  up  the  bottom  of  waters  making  them  muddy.  Squaw- 
fish prey  upon  young  steelhead  in  the  Russian  River. 

Estuarine.  Tomales  Bay  contains  a premium  inshore  fishery. 
Flatfish,  perch,  smelt,  and  rock  fish  families  represent  some  of  the  common 
fish  found  in  the  bay.  See  Appendix  Chapter  K for  a more  complete  list  of 
the  inshore  fishes  occurring  in  Site  18. 
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Table  V-D-3 

WASTEWATER  APPLICATION  SITE  18 
RARE,  ENDANGERED  AND  POSSIBLY  EXTINCT  PLANTS 


Species 

Sonoma  County 

Campanula  californica 

Carex  alblda 

Rhynchospora 

californica 

Arctostaphylos  bakeri 
(Stanford 
manzanita) 

A.  densiflora 

(Sonoma  manzanita) 

Aqrostis  blasdalei 
(Bent  grass) 


Calamaqrostis 

bolandcri 


C . crassialumis 


Lupinus  abramsii 


Trifolium  amoenum 


Local  Habitat 

Near  coast 

Open  marshy  places 
below  300  feet 

Bogs,  Ledum  swamp 

Dry  serpentine  ridges 
near  Camp  Meeker 
and  Occidental 

Banks,  along  roadside 
10  miles  west  of 
Santa  Rosa 

Near  coast 


Swampy  places 

Open  woods 

2000-5000  feet 

Rare,  in  low  rich 
fields,  swales 


Plant  Community 
Freshwater  marsh 
Mixed  evergreen  forest 


Coastal  strand  (dunes) 

Northern  coastal  scrub 
(cliffs) 

Freshwater  marsh 

Meadows  in  closed-cone 
pine  forest 

Northern  coastal  scrub 
Freshwater  marsh 
Northern  coastal  scrub 
Mixed  evergreen  forest 
Yellow  pine  forest 
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Table  V-D-3  (continued) 


WASTEWATER  APPLICATION  SITE  18 
RARE,  ENDANGERED  AND  POSSIBLY  EXTINCT  PLANTS 

Species  Local  Habitat  Plant  Community 

Fritillaria  liliacea  Heavy  soil,  open  Northern  coastal  scrub 

hills  and  fields 

Near  coast  redwood  forest 

Sometimes  in  sandy  Northern  coastal  scrub 

soil,  usually  on 

raised  hummocks  Northern  coniferous 

in  bogs.  Also  in  forest 

brush  and  woods, 
at  low  elevations 

Linnanthes  vinculans  No  data 

Eriogonum  caninum  Dry  rocky  slopes  Coastal  prairie 

' on  shale  or 

serpentine 

1000-2000  feet 

Delphinium  bakeri  Low  brush  and  fence  Valley  grassland 

rows,  below  600  ft. 

Coleman  Valley 

D.  luteum  Open  places  on  sea  Northern  coastal  scrub 

bluff 

Bodega  region 

Ceanothus  gloriosus  Sandy  places  Coastal  strand 

Closed-cone  pine  forest 
Northern  coastal  scrub 

Castilleja  latifolia  Sandy  places  Coastal  strand 

Closed-cone  pine  forest 
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Table  V-D-3  (continued) 


WASTEWATER  APPLICATION  SITE  18 
RARE,  ENDANGERED  AND  POSSIBLY  EXTINCT  PIJ\NTS 

Species  Local  Habitat  Plant  Community 

Marin  County 

Plagiobothrys  glaber  Salt  and  alkaline  Coastal  salt  marsh 

flats 


Campanula  californica 


Chaetopappa 

bellidiflora 


Streptanthus 

batrachopus 


Rhychospora 

californica 

Arctostaphylos 

montana 


A.  virqata 

(Bolinas  manzanita) 


Aqrostis  aristiqlumis 
(Bent  grass) 


Agrostis  blasdalei 


Freshwater  swamp 

Point  Reyes 

National  Seashore 

Open  dry  rock 
slopes 


Carson  Ridge 

Bogs,  Ledum  swamp 

Serpentine  flats 
and  slopes 

Brushy  slopes  at 
edge  of  closed- 
cone  pine  forest 

Diatomaceous  shale 

West  of  Mt.  Vision 

Pt.  Reyes  National 
Seashore 

Dunes 

Cliffs 


Northern  coastal  scrub 
Coastal  prairie 


Chaparral 
redwood  forest 


Coastal  strand 
Northern  coastal  scrub 


Serpentine  outcrops , Chaparral 
below  2000  feet 
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Table  V-D-3  (continued) 


WASTEWATER  APPLICATION  SITE  18 
RARE,  ENDANGERED  AND  POSSIBLY  EXTINCT  PLANTS 


Species 

Local  Habitat 

Plant  Community 

Calamaqroslts 
crassiglumis 
(Reed  grass) 

Swampy  places 

Freshwater  marsh 

Pleuropogon 

hooverianus 

Meadows 

Mixed  evergreen  forest 

Trifolium  amoenum 

Rare  - in  low  rich, 
fields,  swales 

Fritillaria  lillacea 

Heavy  soil,  open 
hills  and  fields 
near  coast 

Northern  coastal  scrub 
Redwood  f orest 

Lilium  kelloqqll 

Dry  rocky  places  or 
shaded  deeper  soil 

Redwood  forest 

Below  3500  feet 

Mixed  evergreen  forest 

Lllium  maritimum 

Sometimes  in  sandy 
soil,  usually  on 
raised  hummocks  in 
bogs.  Also  In  brush 
and  woods,  at  low 
elevation 

Northern  coastal  scrub 

Northern  coniferous 
forest 

Sidalcca  hickmanii 
ssp.  viridis 

Big  Carson  Ridge 

Chaparral 

Chorizanthe  valida 

Sandy  places 

Northern  coastal  scrub 

Eriogonum  canlnum 

Dry  rocky  slopes  on 
shale  or  serpentine 

Coastal  prairie 

1000-2200  feet 

E.  nortonll 

Dry  rocky  slopes 

Chaparral 

Inner  coast  range 
1500-4000  feet 


Table  V-D-3  (continued) 
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In  Site  18  the  following  streams  are  Important  coho  salmon  and 
steelhcad  streams:  Salmon  Creek;  Walker  Creek,  Lagunltas  Creek, 

Stemple  Creek,  and  Nlcaslo  Creek. 

Minor  streams  of  Sonoma  County  are  reported  as  having  34  miles 
of  silver  salmon  stream  habitat,  1,000  spawners,  and  a 0.3  fish  per 
angler -day  yield;  and  48  miles  of  steelhcad  streams,  4,000  spawners, 
and  a 0.3  fish  per  angler-day  yield.  The  minor  streams  of  Marin  County 
have  92  miles  of  silver  salmon  habitat,  5,000  spawners,  1,600  angler 
days,  and  a yield  of  0.3  fish  per  angler -day;  and  108  miles  of  steelhcad 
habitat,  8,000  spawners,  3,700  angler -days  and  yield  of  0.3  fish  per 
angler -day.  The  preceding  data  Is  for  the  entire  Marin  and  Sonoma 
Counties . 

Warmwatcr  Fish . A warmwater  fishery  exists  in  the  Russian 
River  and  its  tributaries,  especially  downstream  from  Ilealdsburg,  See 
Appendix  Chapter  K for  a complete  list  of  all  warmwatcr  fish  occurring 
in  Site  18.  Some  non-game  "rough  fish"  such  as  carp  and  squawfish 
present  a serious  problem  to  the  warmv/atcr  and  anadromous  game  fish 
of  the  area.  Carp  commonly  "root"  up  the  bottom  of  waters  making  tnem 
muddy.  Squawfish  prey  upon  young  steelhcad  especially  in  the  Russian 
River. 

Estuarine . Tomales  Bay  contains  a premium  inshore  fishery. 
Flatfish,  perch,  smelt,  and  rock  fish  families  represent  some  of  the  common 
fish  found  in  the  bay.  See  Appendix  (Chapter  K)  for  a more  complete  list 
of  the  Inshore  fishes  occurring  in  Site  18. 

Estuarine-dependent  species  comprise  a substantial  part  of  the 
California  marine  sport  catch.  During  1958  and  1959  an  estimated  24  per- 
cent, or  one  million  pounds,  of  the  average  sport  fishing  catch  was  made 
up  of  estuarine-dependent  species. 

Tomales  Ray  is  an  Important  sport  clamming  area.  Clams  most 
sought  by  sportsmen  include  Washington , gaper,  geoduck,  little-neck, 
and  softshell.  During  favorable  tides,  there  are  more  than  300  clam 
diggers  in  the  area.  Commercial  Pacific  oyster  enterprises  exist  in  Tomales 
Bay,  and  a potential  for  expanding  production  is  possible. 

Wildlife:  There  are  10  wildlife  habitat  types  found  in  Area  18. 

They  arc  coastal  forest,  woodland  grass,  grassland,  agriculture,  chaparral, 
hardwood,  marsh,  tidal  flats,  lakes,  bays,  and  reservoirs.  Many  species 
of  wildlife  are  common  residents  In  this  area.  Tomales  Bay  is  an  Important 
habitat  for  shore  birds  and  wading  birds,  and  It  provides  resting  and  feeding 
areas  for  migratory  waterfowl.  The  bay  Is  an  Important  feeding  ground  for 
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many  Inshore  fish  and  a nursery  for  their  young.  During  a two-day  survey 
of  Site  IB,  38  ulrds and  3 mammalian  species  were  Identified.  They  are 
listed  In  Table  V-D-4.  Lists  of  all 

the  vertebrate  species  whose  distribution  Include  Site  18  are  contained 
in  the  Appendix,  (Chapter  K) . 

Big  Game.  Blacktall  deer  are  common  over  the  entire  county 
of  Marin  In  densities  of  60  to  100  per  square  mile  In  hardwood  and  grass- 
land habitat  types,  and  30  to  60  per  square  mile  In  other  habitat  types. 

Fallow  and  spotted  deer  herds  occur  In  Marin  County  In  the  woodland  grass 
habitat  type  In  densities  less  than  10  per  square  mile.  They  are  from 
private  herds  allowed  to  roam  in  wildland. 

Particularly  good  deer  areas  are  located  In  Hick's  Valley,  Chlleno 
Valley  and  Atascadero  Creek.  Hunter  bag  of  deer  for  Marin  County  was 
1,200  In  1970,  and  for  Sonoma  County  it  was  2,800,  These  buck  kills  are 
the  lowest  since  1945;  the  major  factors  affecting  this  are  reduction  In 
hunting  pressure  and  the  closure  of  some  land  to  hunting. 

Black  bear  and  mountain  lion  occur,  but  are  not  abundant  In  Site  18. 
Black  bear  prefer  the  coastal  and  coniferous  forest,  while  mountain  lion  are 
more  secretive  and  follow  the  major  deer  herds. 

Wild  boar  and  feral  pigs  occur  In  the  area  In  small  numbers.  Their 
favored  habitat  would  be  ravines  and  canyons  with  dense  brush  where  they 
root  for  bulbs,  insects,  and  root  and  scavenge  for  other  foods. 

Upland  Game.  California  valley  quail  range  over  the  entire 
Marin  County  area  and  most  of  Sonoma  County.  Densities  of  64  to  640  per 
square  mile  occur  In  the  woodland  grass,  hardwood  and  grassland  habitat  types. 
Densities  of  more  than  640  per  square  mile  may  occur  in  favorable  chaparral 
areas.  Riparian  brush  and  chaparral  are  prime  quell  nesting  and  feeding  areas. 
According  to  the  California  Department  of  Fish  and  Game  there  Is  "moderate 
potential  for  expanded  use"  of  quail  populations  (Ref.  37)  . 

The  coastal  forests  zone  contain  breeding  and  wintering  populations 
of  band-tailed  pigeons.  Wintering  population  densities  of  64  to  640  per 
square  mile  occur  locally  in  Sonoma  County,  Doves  are  common  In  wood- 
land grass  and  other  habitat  types  in  Marin  County.  Gray  squirrels  are 
common  in  densities  of  less  than  64  per  square  mile,  particularly  In  oak 
woodland  and  riparian  areas.  Mountain  quail  occur  in  the  coastal  forest 
areas,  A few  blue  grouse  are  found  In  Sonoma  County. 

Brush  rabbits  are  found  In  the  coastal  brush  areas,  brushy  ravines, 
and  riparian  habitat.  Large  numbers  of  these  animals  may  occur  In  suitable 
brushy  areas.  Jackrabblts  occur  on  the  coastal  plains  and  on  pasture 
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Table  V-D-4 


ANIMALS  OBSERVFD  DURING  FIELD  INVESTIGATIONS  ON  OCTOBER  19-20,  1972 
OF  WASTEWATER  LAND  APPLICATION  STUDY  SITE  18 


Birds 

Pied-billed  grebe 
Western  grebe 
Common  loon 
White  pelican 
Pelagic  cormorant 
Great  blue  heron 
Green  heron 
Ruddy  duck 
Greater  scaup 
Surf  scoter 
Mallard 
Turkey  v’Uure 
Prairie  falcon 
American  kestrel 
Red-tailed  hawk 
California  valley  quail 
Common  coot 
W illet 

Northern  phalarope 
California  gull 
Mourning  dove 
Barn  owl 

Belted  kingfisher 
Red-shafted  flicker 
California  acorn  woodpecker 
Common  raven 
Common  crow 
Scrub  jay 
Stellar’s  jay 
Black  capped  chickadee 
Wrentit 

Common  bushtit 
Bewick's  wren 
Loggerhead  shrike 
Meadowlark 
Brewer's  blackbird 
Red-winged  blackbird 
Oregon  junco 
House  finch 
Song  sparrow 
White-crowned  sparrow 
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Mammals 

Gray  fox 
Gray  squirrel 
Blacktailed  deer 


or  grazing  land. 
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Waterfowl . Tomales  Bay  and  associated  lagoons  and  marshes 
support  a myriad  of  v/ater -associated  birds.  The  diving  duck  species  are 
particularly  common  In  the  bay.  Species  such  as  canvasback,  goldeneye, 
bufflehead,  scoters,  and  scaup  are  concentrated  locally  in  densities  of 
640  to  6,400  per  square  mile  In  the  winter  months.  Dabbling  ducks  are 
also  common  on  other  wetlands  In  Site  18.  Tomales  and  Estero  Americano 
Bays  are  two  of  the  most  Important  wintering  areas  for  black  brant  geese 
in  California,  Eel  grass  beds  found  in  the  bays  are  the  primary  food 
source  of  wintering  black  brant.  Peak  population  numbers  occur  In 
February  and  March  when  the  geese  are  moving  north  from  southern 
wintering  grounds. 

Non-game  Wildlife,  Shore  birds  are  abundant  on  marsh  lands 
and  tidal  flats.  Great  blue  herons  and  common  and  snowy  egrets  can  be 
observed  feeding  In  shallow  water , especially  at  low  tide.  Shore  birds 
such  as  wlllets  and  dowitchers  probe  the  exposed  tidal  mudflats  for  food. 

Sea  fowl  ere  abundant  In  the  deep  water  areas  of  Tomales  Bay. 
Cormorants  and  western  grebes  can  be  observed  diving  for  fish.  Coots 
are  omnipresent,  swimming  In  small  and  large  groups. 

Marin  County  is  one  of  the  best  localities  for  observing  the  osprey 
and  white-tailed  kite.  In  Sonoma  County  kite  populations  occur  in 
densities  of  about  6 per  square  mile  In  grassland  and  agricultural  types. 

Ninety  percent  of  the  diving  ducks  wintering  in  California  are  limited 
to  the  coastal  zones.  Eighty  to  ninety  percent  of  our  33  species  of  shore 
birds  pass  through  or  winter  on  the  California  coast.  Tomales  and  Estero 
Americano  Bays  represents  a significant  portion  of  the  coastline  available 
to  waterfowl  and  water  associated  birds. 

Rare  and  Endangered  Species:  Twenty-one  species  of  rare  or  en- 
dangered animals  are  thought  or  known  to  occur  in  Site  18  as  classified 
by  state  and  federal  lists  (see  Appendix,  Chapter  K)  . They  are  listed  in 
Table  V-D-5, 


Other  species  known  to  be  having  survival  difficulties,  but  not  listed 
as  rare  or  endangered  are: 


Common  Name 

Cormorant,  Brants' 
Cormorant,  pel.iglc 
Murro,  cciSmon 


Key  Remarks 

Experiencing  reproductive  failure 
Experiencing  reproductive  failure 
Numbers  decreasing 
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Tabic  V-D-5 


RARE  AND  ENDANGERED  SPECIES  OF  SITE  18 


Common  Name 

Status 

Occurrence 

Fish 

White  sturgeon 

U 

X 

Reptiles 

Alameda  Striped  racer 

R 

X 

Birds 

California  brown  pelican 

E,  U 

X 

Aleutian  Canada  goose 

E 

* 

Tule  white-fronted  goose 

E 

* 

Red -bellied  red-shouldered  hawk 

E 

* 

Ferruginous  hawk 

U 

X 

Southern  bald  eagle 

E 

X 

American  osprey 

U 

X 

Prairie  falcon 

R 

X 

American  peregrine  falcon 

E 

X 

Greater  sandhill  crane 

R 

X 

California  clapper  rail 

R,  E 

X 

California  black  rail 

R 

X 

Mountain  plover 

U 

X 

Alaskan  short  billed 

U 

* 

dowitcher 

California  least  tern 

E 

X 

California  yellow  billed 

R 

X 

cuckoo 

Northwestern  tropical 

U 

X 

kingbird 

Yakutat  fox  sparrow 

U 

X 

Mammals 

Southern  sea  otter 

R 

X 
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Table  V-D-5  (continued) 


RARE  AND  ENDANGERED  SPECIES  OF  SITE  18 


NOTE: 

E Endangered 
R Rare 

U Status  uncertain 


X This  species  or  subspecies  definitely  or  probably  occurs  on 
the  wastewater  management  area. 

* Occurrence  of  this  species  or  subspecies  on  the  wastewater 
management  area  is  uncertain  or  questionable. 
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Fish.  White  sturgeon  were  once  abundant  in  the  Sacramento- 
San  Joaquin  drainage  and  to  a lesser  extent  in  the  Russian  River,  present 
numbers  are  lower  than  they  have  been' historically.  Sturgeon  are  easily 
over  fished  (Ref.  90) . They  arc  not  at  present  considered  rare  or  en- 
dangered . 

Reptiles . The  Alameda  striped  racer  usually  occurs  in  chaparral, 
but  may  be  found  in  woodland  or  grassland.  Present  habitat  is  the  east 
San  Francisco  Bay  area.  Urbanization  and  development  of  habitat  are 
primarily  responsible  for  declining  populations. 

Birds  ■ The  California  brown  pelican  has  been  experiencing  repro- 
ductive failures  due  primarily  to  pesticide  poisoning.  Only  7 young  were 
produced  out  of  600  nesting  attempts  by  brown  pelicans  in  California  in 
1971.  The  birds  occur  on  Pacific  Coast  from  Canada  to  Mexico  (Ref.  36). 

The  Aleutian  Canada  goose  and  the  tule  white-fronted  goose  are  winter 
visitors  to  the  California  coast.  Little  information  is  presently  available 
on  these  two  goose  species. 

The  hawks  and  falcons  listed  as  rare  or  endangered  share  a common 
denominator  for  their  plight.  Persistent  pesticides  have  caused  reproductive 
failures  in  southern  bald  eagle,  American  osprey,  and  American  peregrine 
falcon  populations.  Reduction  of  habitat  by  human  encroachment  on  feeding 
and  nesting  areas,  and  shooting  by  irresponsible  individuals  have  added  to 
the  plight  of  these  raptorial  (bird  of  prey)  species  (Ref.  36).  One  prairie 
falcon  was  observed  at  Goat  Rock  State  Beach  on  the  Sonoma  County  coast 
on  October  19,  1972.  This  beach  is  adjacent  to  the  northwestern  boundary 
of  Site  1 8 . 

The  California  clapper  rail  and  the  California  black  rail  arc  marsh 
associated  birds.  Reduction  of  salt  marshes  by  draining  and  filling,  in- 
dustrial pollution  and  the  black  rat  continually  threaten  the  existence  of 
the  California  clapper  rail.  The  California  black  rail  once  occurred  from 
Tomales  Bay  south  in  salt  marshes.  Reduction  of  habitat  is  the  most  serious 
threat  to  the  survival  of  this  species. 

The  Alaskan  short  billed  dowitcher  is  a winter  visitor  to  the  California 
coast.  Mudflats  and  exposed  tidal  areas  are  important  winter  feeding 
areas.  The  California  least  tern  requires  solitary  sandy  beaches  for 
breeding  success  . Habitat  destruction,  human  disturbance  , and  predation 
may  be  responsible  for  the  rapidly  declining  population. 

The  California  yellow  billed  cuckoo  inhabits  dense  riparian  vegetation, 
especially  willows.  Urbanization  and  land  use  changes  are  primary  reasons 
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for  decline  in  its  habitat. 


Mammals , The  southern  sea  otter  once  commonly  occurred 
throughout  the  northern  California  coast.  Incessant  hunting  reduced 
populations  to  a critical  level,  but  populations  are  rebuilding  and  con- 
centrations of  otters  occur  in  some  localized  areas. 

Wildlife  and  Fish  Diseases.  Lungworms  and  stomach  worms  are 
common  parasites  of  the  deer  or  Site  18.  Two  kinds  of  lungworms  are 
found  in  the  deer,  Dictyocaulus  sp.  and  Parelaphostronqylus  odocoilei . 

The  life  cycle  of  Dictyocaulus  is  direct  where  the  eggs  are  coughed  up 
from  the  lungs,  swallowed,  and  passed  out  with  the  droppings.  After  the 
eggs  hatch,  larval  forms  develop  which  are  picked  up  with  food;  the  larvae 
penetrate  the  intestinal  wall  to  find  their  way  to  the  lungs  where  they  mature. 

At  times  there  are  so  many  worms  in  the  bronchioles  that  the  air  passages 
are  completely  blocked.  These  deer  die  of  a verminous  pneumonia  . Lung- 
worms have  been  responsible  for  high  deer  losses  (Ref.  115). 

Parelaphostrongylus  has  a more  complicated  life  cycle  which  involves 
snails  or  slugs  that  are  parasitized  by  the  larval  form.  The  deer  oat  the 
infected  molluscans  and  the  larvae  mature  into  adult  worms  in  the  deer 
muscles.  The  worm's  eggs  and  first  larvae  are  passed  in  the  blood  stream 
to  be  deposited  in  the  lungs  where  pneumonia  can  develop  if  there  are 
sufficient  numbers  of  eggs  and  young  forms  (Ref.  116). 

Another  groups  of  internal  parasites  of  deer  which  arc  commonly  in- 
fected on  Area  18  have  been  categorized  as  "stomach"  worms.  In  actuality 
these  worms  occur  in  the  fourth  stomach,  cecum  and  intestines.  There  are 
at  least  11  species  involved;  some  of  the  more  serious  ones  arc  Oesophagostomum 
vcnulosum , Ostertagia  circumcincta  and  Nematodirus  filicollis  (Ref.  115). 
Transmission  is  direct  as  the  eggs  pass  out  with  the  droppings,  and  hatch, 
and  the  larvae  crawl  on  blades  of  grass  to  be  eaten  by  deer.  These 
nematodes  burrow  into  the  v.'alls  of  the  stomach  or  intestine  of  the  deer 
and  feed  on  blood.  Individual  deer  may  have  more  than  30,000  stomach 
worms  which  cause  the  animal  to  become  anomic,  and  fatally  debilitated. 

Stomach  worms  are  responsible  for  the  greatest  loss  of  deer  in  California. 

The  number  of  deer  deaths  fluctuate  from  year  to  year  according  to 
forage  conditions  and  the  amount  of  precipitation.  The  presence  of  sheep 
on  much  of  this  range  allows  an  interchange  of  the  roundworms  between 
sheep  and  doer.  Sheepmen  drench  their  flocks  to  control  the  nematodes, 
but  those  pastures  which  are  exposed  to  more  rainfall  continue  to  carry 
larvae  which  have  originated  in  either  the  deer  or  sheep.  Parasite  infection 
is  most  common  during  late  winter  when  the  grass  is  green  and  the  larvae 
have  a better  change  of  survival  (Ref.  I I 7) , Continual  irrigation  of 
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pastures  during  the  summer  by  application  of  wastewater  would  create 
difficulties  in  parasite  control  for  the  sheepmen.  The  stomach  worm  and 
lungworm  problems  in  deer  could  be  exascerbated , especially  in  Sub- 
Area  18.3  and  18.6  where  forests  and  pasture  will  be  contiguous . 

Another  problem  common  to  sheep  and  deer,  but  of  more  serious  con- 
sequence to  sheep,  is  infection  with  the  liver  fluke  Fasciola  hepatica 
(Ref.  Ill,  115).  This  parasite  has  a complex  life  cycle  which  involves 
a larval  form  finding  its  way  into  freshwater  snails  where  further  develop- 
mental stages  occur;  the  larvae  escape  from  the  snail  and  undergo  another 
change;  then  finally  larvae  crawl  on  blades  of  grass,  encyst  and  await  in- 
gestion by  sheep  or  deer.  The  cysts  arc  capable  of  survival  during  short 
dry  periods.  Young  flukes  reach  the  liver  by  passing  through  the  digestive 
tract  wall.  Deer  and  cattle  successfully  wall  off  the  fluke  in  the  liver, 
but  flukes  cause  severe  damage  to  sheep  and  subsequent  high  mortality  rates. 
There  is  an  economic  loss  in  marketed  cattle  since  their  livers  are  con- 
demned. Streams  that  pass  through  or  ponds  within  the  pastures  contain 
the  intermediate  snail  hosts.  Control  of  the  snails  by  application  of 
copper  sulfate  has  been  practiced,  but  this  chemical  is  extremely  toxic 
to  fish.  The  molluscacide  must  be  applied  with  great  care  and  only 
where  sufficient  dilution  would  occur  prior  to  contact  with  fish.  In  some 
situations  copper  sulfate  cannot  be  used. 

Liver  fluke  is  fairly  common  on  much  of  Site  18.  Application  of  waste- 
water  to  this  site  could  increase  the  damage  caused  by  this  parasite.  If 
intermittent  streams  v/ere  changed  to  continual  flow,  conditions  would  be 
created  favorable  for  an  interruption  of  the  molluscan  intermediate  hosts  of  liver 
fluke.  Small  swales  with  standing  water  on  a year  round  basis  would 
also  increase  the  snail  population.  These  changes  in  the  ecosystem  must 
be  weighed  carefully. 

Anaplasmosis  is  a disease  of  cattle  caused  by  Anaplasma  marginale . 

This  parasite  invades  and  destroys  red  blood  cells  thereby  causing  a 
severe  anemia  which  leads  to  death  of  cattle.  Although  there  is  a relatively 
high  incidence  of  the  disease,  the  effects  in  deer  are  insignificant  because 
of  an  innate  resistance.  Mortality  may  run  as  high  as  50  percent  in  cattle. 

The  disease  in  deer  is  of  importance  because  they  are  latent  carriers  of  the 
infection.  Transmission  may  be  accomplished  by  ticks,  horseflies  or 
mosquitoes  as  well  as  other  biting  insects  (Ref.  118,  119). 

Practically  all  infected  deer  recover  and  remain  carriers  for  possibly 
their  lifetime.  The  U.  S.  Department  of  Agriculture  had  to  abandon  a 
crash  program  aimed  at  eradication  of  anaplasmosis  because  of  the  prevalence 
of  carricres  among  deer  populations. 


Although  the  tick  is  the  most  important  vector  of  anaplasmosis , trans- 
mission by  mosquitoes  is  a factor  which  could  complicate  wastewater 
application  on  Site  18.  Management  of  wastewater  should  be  conducted 
in  a manner  which  would  not  encourage  mosquito  breeding. 

No  other  diseases  of  wildlife  now  present  or  anticipated  would  be 
Influenced  by  the  application  of  wastewater  on  Area  18. 

Fish  Diseases  and  Parasites.  The  fish  diseases  and  parasites  found 
In  Area  18  will  be  essentially  the  same  as  those  found  in  Site  4,  Special 
consideration  must  be  given  to  diseases  of  salmonlds  (SRCD,  "whirling 
disease  and  IPN)  in  this  area.  The  Russian  River  and  the  numerous  coastal 
streams  found  In  this  area  are  Important  migration  routes  and  spawning 
areas  for  chinook  and  coho  salmon,  and  steelhead  rainbow  trout.  Refer  to 
the  discussion  of  fish  diseases  and  parasites  found  in  the  present  environ- 
ment section  of  Site  4. 


c.  Ecological  Systems 

The  high  biological  productivity  of  estuaries  results  from  organic-laden 
freshwater  mixing  with  nutrient-laden  sea  waters.  Through  tidal  changes 
and  currents,  a constant  fresh  supply  of  sea  water  enters  an  estuary.  Streams 
entering  estuaries  perform  an  important  function  in  maintaining  salinity 
balances.  The  "transition  zone"  where  salt  and  freshwater  meet  supports 
a most  diversified  invertebrate  fauna;  and  therefore,  constitutes  a critical 
feeding  areas  for  fish  and  water  associated  birds. 

The  coastal  bays  and  estuaries  within  Area  18  are  all  important  wild- 
life areas.  These  areas  have  delicately  balanced  ecosystems  which  are 
highly  susceptible  to  man's  influence,  especially  kelp  beds  (important  fish 
cover)  , The  addition  of  water  (even  of  the  best  quality)  could  be  detrimental 
to  a waterway  if  the  outlet  was  a coastal  bay  or  estuary.  Changes  in  salt 
concentration  or  composition  in  near  shore  waters  could  affect  the  animal 
community. 

Water  of  high  quality  Is  a necessity  in  coastal  streams  used  by  anadromous 
and  resident  fish.  The  streams  must  allow  passage  of  adult  fish  upstream 
and  juvenile  fish  downstream.  Spawning  areas  must  bo  clean  and  free  of 
slltatlon  and  debris.  Developing  eggs  need  a constant  oxygon  supply,  and 
proper  water  temperature  and  must  be  relatively  free  from  diseases. 

There  Is  a great  diversity  of  terrestrial  wildlife  In  Site  18.  They  Include 
the  coastal  marshes,  tidal  flats  and  estuaries,  the  coastal  plains  with 
interspersed  areas  of  brush  and  trees  and  the  coniferous  forests  of  the  inner 
coast  range. 
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The  marshes  and  tidal  flats  support  numerous  wading  and  shore  birds. 
Tidal  flats  exposed  at  low  tides  provide  feeding  areas  for  dowltcher  and 
whlmbrels,  which  probe  the  mud  for  food.  Herons  and  egrets  feed  on  fish 
and  Invertebrates  appearing  In  shallow  water  and  pools  stranded  at  low 
tides , 

Cormorants  and  grebes  dive  for  fish  In  the  deeper  water  zones  In  Tomales 
Bay.  Migrant  waterfowl,  such  as  black  brant,  geese  and  ducks  rest  and 
feed  on  Tomales  and  Bodega  Bays. 

Marsh  associated  mammals,  such  as  mink,  raccoons  and  weasel  may 
be  found  on  the  edges  of  the  marshes. 

The  terrestrial  vertebrates  of  the  estuaries  depend  cither  directly  or  in- 
directly upon  the  aquatic  life  found  within  the  estuary.  Any  alteration  of 
the  estuarine  ecosystem  (change  in  freshwater  inflow,  tidal  flushing 
action,  or  salinity)  may  result  In  changes  in  the  species  composition, 
abundance  and  diversity  of  estuarine  organisms. 

The  coastal  plains,  primarily  grasses  interspersed  with  brush  and 
trees,  support  many  wildlife  species.  Songbirds  such  as  meadowlarks, 
spend  their  entire  life  cycle  in  the  grass  of  the  coastal  plains. 

Other  animals,  such  as  deer,  frequently  use  the  grassland  as  feeding 
areas.  Coastal  deer  graze  on  the  young,  tender  shoots  of  grasses  when  they 
are  available,  while  utilizing  some  brush  plants  as  browse  forage  and  cover. 
Raptorial  bird  species  such  as  red-tailed  hawks,  prairie  falcons,  and 
American  kestrel  spend  much  time  foraging  over  grassland. 

Brush  "Islands"  that  occu''  in  grassland  areas  provide  cover  for  wild- 
life, while  the  grassland  provides  feeding  and  foraging  areas.  Brush  rabbits 
and  California  quail  commonly  occur  in  the  "edges"  created  between  brush 
and  grassland.  Small  mammals  such  as  mice,  ground  squirrels  and  gophers 
are  common  In  the  grassland  areas.  These  small  mammals  form  an  integral 
part  of  the  food  web  for  the  larger  carnivores  (foxes,  coyote,  hawks). 

A change  in  the  species  composition  of  grasses  in  these  areas  could  affect 
the  kind  and  abundance  of  small  mammals  and  birds  associated  with  grass- 
lands. This,  in  turn,  could  alter  the  feeding  habits  of  the  larger  predators, 
causing  Increases  or  declines  in  populations  depending  upon  the  ability 
of  the  predators  to  adapt  to  new  forage  species. 

The  coniferous  forests  occur  on  the  higher  elevations  of  the  coast 
range  and  in  valleys  where  they  have  not  been  cut. 

Birds  may  occupy  different  levels  In  the  forest  zones.  Many  birds 
nesting  areas  are  found  In  the  forest  canopy  or  in  the  brush  on  the  forest  floor. 
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Although,  the  ground  level  Is  utilized  by  many  bird  species  as  a forage 
area.  Deer  may  be  commonly  seen  In  forests,  but  forage  will  be  resticted 
to  brushy  and  grassy  areas. 

The  penetration  of  light  will  affect  the  abundance  and  distribution 
of  brush  In  forest  areas.  Any  increase  In  brush  species  In  a forest  v/lll 
encourage  an  increase  In  the  brush  associated  birds  and  mammals.  The  loss 
of  coniferous  forest  habitat  would  reduce  those  animals  that  are  Intimately 
associated  with  the  forests  (l.e.,  stellar's  jay,  various  warbler  species). 
These  species  and  probably  others  would  be  lost  If  the  forests  are  seriously 
altered  or  removed. 

Oak  woodland  and  grassland  areas  occurring  in  the  interior  regions  of 
Site  18  provide  habitat  for  coastal  blacktailed  deer,  foxes  and  coyotes,  and 
numerous  songbirds. 

Riparian  zones  adjacent  to  streams  provide  cover  for  many  animal  species. 
Birds  may  be  very  abundant  In  riparian  zones,  especially  where  there  is  a 
mixture  of  trees,  brush  and  annual  plants.  Kingfishers  are  common  in 
riparian  vegetation  overhanging  streams.  Mammals,  such  as  raccoons, 
opossums  and  weasels  are  common  in  streamside  riparian  zones.  Riparian 
zones  are  concentration  points  for  wildlife. 


d.  Recreation  Resources 


Site  18  receives  heavy  recreational  use  with  a gross  recreational  user 
potential  of  254  million  visitor-days  per  year.  Concentrations  of  recrea- 
tionists occur  along  the  Russian  River  and  the  coastal  beaches. 

An  abundance  of  state,  county  and  local  parks  provide  both  day  use  and 
overnight  facilities  for  sightseers  and  outdoor  enthusiasts  from  the  Sacram.ento 
Valley  and  San  Francisco  Bay  regions.  Besides  sightseeing,  camping,  hiking, 
horseback  riding,  swimming  and  boating,  the  area  is  also  a popular  fishing 
and  hunting  region.  Popular  game  fish  species  include  salmon,  steelhead, 
shad  and  various  warmwater  fish.  Game  species  Include  deer,  quail,  tree 
squirrel,  dove,  ducks  and  black  brant. 

Present  Public  Facilities:  The  list  of  public  recreation  sites  in  or 
around  Site  18  is  extensive,  Tomales  Bay  State  Park,  Doran  County  Park, 
Westslde  County  Park,  and  Bodega  Marine  Life  Refuge  are  among  the  more 
important  ones  which  arc  actually  adjacent  to,  but  outside,  the  boundaries 
of  the  study  area,  Monte  Rio  Park  and  Monte  Rio  Public  Beach  are  both  in- 
side the  area  boundaries  along  Russian  River, 
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Two  additional  facilities  that  are  adjacent  to,  but  outside  Site  18 
boundaries  should  be  mentioned.  Point  Reyes  National  Seashore  is  just 
across  Tomales  Bay  from  the  study  area,  while  the  Sonoma  Coast  State 
Beaches  abut  the  area  along  nearly  7 miles  of  State  Highway  1 . The  avail- 
able facilities  and  activities  of  these  two  parks  are  listed  in  Table  V-D-6. 

The  remaining  recreation  sites  mentioned  here  are  within  Site  18. 

Samuel  P.  Taylor  State  Park  is  located  along  Lagunltas  Creek  In  Marin 
County.  Its  primary  activities  are  camping  and  picnicking;  a complete 
listing  of  activities,  facilities  and  estimated  use  is  included  in  Table 
V-D-6.  Sonoma  County  has  developed  a wayside  park  on  one  acre  of  land 
at  historic  Watson  School  near  Freestone.  The  park  Is  currently  used  as  a 
roadside  rest  with  picnic  tables  and  sanitation  facilities.  Marin  County 
has  two  additional  public  recreation  sites  In  Site  18.  Miller  Park,  on  upper 
Tomales  Bay,  has  a public  boat  ramp,  picnic  tables,  and  sanitation  facilities. 
Nlcaslo  Dam,  a recent  municipal  water  supply  development,  has  multiple 
uses  and  facilities  that  are  listed  in  Table  V-D-6. 

Rock  and  surf  fishing,  surf  netting  and  scuba  diving  are  popular  re- 
creational activities  along  the  entire  coast  where  public  access  is  avail- 
able. This  Is  concentrated  mainly  along  the  Sonoma  Coast  State  Beaches, 
Bodega  Bay,  and  at  the  mouth  of  Tomales  Bay. 

Present  Private  Facilities;  Sonoma  and  Marin  Counties  have  been  popular 
recreation  and  vacation  areas  for  many  years.  The  popularity  of  the  coast 
and  Russian  River  strips  Is  made  obvious  by  the  concentration  of  park  lands 
and  resort  and  vacation  establishments.  Private  recreational  developments 
In  the  form  of  lodges,  cabins,  camps,  boat  landings  and  beaches  occupy 
nearly  the  entire  length  of  the  Russian  River,  from  Rio  Dell  to  the  river's 
mouth.  The  heavy  development  also  branches  out  Into  the  redwood  regions 
along  Bohemian  Highway  as  far  south  as  Occidental.  A listing  of  all  the 
private  recreation  sites  In  these  area  Is  beyond  the  scope  of  this  project. 

Private  recreation  developments  located  throughout  the  remainder  of 
Site  18  are  listed  and  described  briefly  below: 

Marin  County  Motorcycle  Association  - motorcycle  dirt  track  and  picnic 
area  on  Marshall-Petaluma  Road  at  Walker  Creek  (Gambonlni  Ranch) 

Marshal  kayak  rental  - kayak  and  small  boat  rental  for  use  on  Tomales 
Bay,  located  approximately  1 mile  north  of  Marshall. 

Private  licensed  pheasant  club  in  Hicks  Valley  on  Point  Reyes-Petaluma 
Road . 

Circle  S Ranch  - private  licensed  pheasant  club  at  Tomales. 
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and  Public  Beach 


SanGeronlmo  National  Golf  Course  - 18  hole  golf  course  and 

driving  range  on  Sir  Francis  Di;ake  Boulevard  In  San  Geronlmo. 

Forest  Fram  Camps  and  Tumbleweed  - 240  acre  facility  with  camping, 
picnicking  and  swimming,  located  on  Sir  Francis  Drake  Boulevard 
near  Lagunltas . 

Dillon  Beach  - resort  fishing  facilities  with  boat  and  skiff  launching 
and  rentals,  party  boat  operation  and  clam  barge. 

Private  boat  landings  and  their  associated  facilities  are  listed  In 
Table  V-D-7. 

Hunter  and  Angler  Use:  Hunter  use  figures  for  the  area  are  available 

only  In  county-wide  totals.  These  figures,  (shown  in  Table  V-D-8)  com- 
piled by  the  California  Department  of  Fish  and  Game  In  1970,  are  estimates 
based  on  a 2 percent  hunter  survey. 

Figures  listed  for  deer  kill  In  the  Santa  Rosa  herd  of  the  North  Bay  wildlife 
management  unit  Indicate  an  average  kill  of  1,610  over  the  last  three  years. 
This  management  unit  covers  the  entire  area  of  both  Sonoma  and  Marin  Counties 
(Ref.  34). 

Fishing  In  Site  18  Is  generally  concentrated  along  the  Russian  River. 
Excellent  salmon,  steelhead  and  warmwater  fisheries  are  present  in  the 
stream.  Fishing  use  estimates  are  available  for  the  main  stem  of  the 
Russian  River  as  well  as  the  smaller  coastal  tributaries.  The  coastal  tri- 
butary figures  are  given  as  county  totals  (from  Ref.  32,  warmwater  fisheries 
Information  is  not  available)  . 


Salmon 


Steelhead 


Angler  Days 

Yield 

Angler  Days 

Yield 

Sonoma  County 

500 

0.3 

3,000 

0,3 

Marin  County 

1,600 

0.3 

3,700 

0.3 

Russian  River 

10,000 

0.2 

60,000 

0.2 

Open  Space:  Because  two  counties  are  Involved,  the  open  space  pro- 

posals for  the  study  area  require  two  separate  discussions.  Sonoma  County 
Is  currently  rewriting  their  open  space  policy,  so  it  is  necessary  to  rely  on 
a plan  dravvn  up  In  1964  to  discuss  the  northern  half  of  the  area.  Most  of 
the  open  space  In  that  area  is  classified  as  rural  land.  Urban-type  develop- 
ment Is  expected  to  occur  gradually,  at  present  the  land  Is  agricultural  with 
dairying  being  the  donUnant  use.  Smaller  areas  of  watershed  (all  lands  south 
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Table  V-D-7 

PRIVATE  BOAT  LANDINGS  AND  THEIR  ASSOCIATED  FACILITIES  IN  SITE  18  AREA 


Tomales  Bay 
Golden  Hinde  Boatel 
Inverness  Yacht  Club 
Lawsons  Landing  1./ 
Marshall  Boat  Works 
Nick's  Cove  (Miller  Park) 
North  Shore  Boatbuilding 
Marconi  Cover  Marina 
San  Antonio  Creek 
Mira  Monte  Fish  Resort 


1.  Occupies  about  300  acres;  contains  40  picnic  units,  600  parking 
units;  35  boat  slips,  and  200  camping  units. 

* Adapted  from  Ref.  41 
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Table  V-D-8 

1970  HUNTER  SURVEY  - MARIN  AND  SONOMA  COUNTIES* 


Marin 

Sonoma 

Bag 

Hunters 

Bag 

Hunters 

Pheasant 

7,000 

1,900 

6,800 

4,000 

Quail 

10,100 

1,300 

29,200 

4,500 

Dove 

3,700 

800 

34,400 

3,900 

Pigeon 

200 

100 

4,000 

1,000 

Jack  rabbit 

5,700 

1,200 

35,800 

2,500 

Cottontail 

700 

200 

1,900 

500 

Tree  squirrel 

3,400 

700 

9,900 

1,300 

Ducks 

33,700 

2,500 

35,100 

3,300 

Geese 

3,300 

700 

500 

200 

Jacksnlpe 

1,300 

200 

5,400 

900 

Coots 

16,000 

900 

11,900 

500 

Deer 

1,200 

2,300 

2,800 

7,500 

* Extracted  from  unpublished  records. 

California  Department  of  Fish 

and  Game,  Sacramento,  California. 
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of  the  Willow  Creek  drainage  and  west  of  Freestone) , conservation  area 
(lands  roughly  north  of  Occidental),  and  regional  parks  (proposed  Willow 
Creek  and  Korbel  Parks)  are  also  recognlr.ed  as  open  space.  The  con- 
servation and  park  lands  are  being  preserved  for  their  scenic  and  recreational 
value  while  the  watershed  Is  set  aside  to  preserve  present  water  quality  and 
quantity.  The  only  Sonoma  County  land  In  Site  18  not  designated  open 
space  Is  currently  listed  as  commercial  recreation  area  and  urban  area.  This 
land  lies  along  the  Russian  River  (Ref,  92.) 

Marin  County's  currently  effective  open  space  plan  was  developed 
in  1971.  All  study  area  lands  within  the  county  are  being  maintained  In 
one  of  several  open  space  categories  except  present  and  proposed  urban 
lands  at  Tomales,  Dillon  Beach,  Marshall,  Point  Reyes  Station,  Lagunltas, 
Forest  Knolls,  San  Geronimo  and  Arroyo  Nicaslo  Canyon,  The  coast  of 
Tomales  Bay  and  the  bottom  lands  of  Lagunltas  Creek,  Arroyo  Nicasio, 

Halleck  Creek,  Walker  Creek,  Chileno  Creek,  Salmon  Creek,  Keys  Creek, 
Estero  de  San  Antonio  and  Estero  Americano  are  being  preserved  as  conservation 
areas.  Regional  parks  are  expected  to  form  a corridor  from  Samual  P.  Taylor 
State  Park  to  Nicasio  Reservoir,  The  remaining  lands  within  Site  18  are 
dedicated  to  agricultural  open  space,  the  most  common  present  use  being 
dairying  (Ref.  67)  . The  Marin  County  Open  Space  Plan  is  presently  under- 
going complete  revision. 

Future  Public  Facilities;  Sonoma  County  has  proposed  two  new  re- 
creation sites  within  the  Site  Area,  A 200-acre  plot  of  land  at  the  mouth 
of  Willow  Creek  on  the  Russian  River  is  being  considered  as  a regional  park 
with  picnic  and  camping  facilities.  Originally  a larger  park  was  planned  in 
conjunction  with  the  state,  but  logging  and  private  recreational  development 
on  upper  Willow  Creek  has  made  the  area  less  desirable  as  a public  park. 

The  county  also  has  plans  for  a wayside  park  on  Estero  Americano  west  of 
Valley  Ford,  but  no  development  has  yet  taken  place  (Ref.  92)  . 

The  development  of  new  recreational  facilities  in  Marin  County  Is 
currently  under  Intense  study.  Present  plans  include  three  new  sites 
within  Site  18.  A regional  park  at  Mlllerton  Point  on  Tomales  Bay  Is 
being  considered.  This  facility  would  include  200  to  300  acres  of  bayside 
land  which  the  county  seeks  to  preserve  from  urban  and  commercial  develop- 
ment. The  county  is  also  planning  to  expand  the  limited  facilities  now 
available  to  Nicasio  Reservoir;  a 300  acre  regional  park  is  the  ultimate 
goal  for  this  site.  Finally,  Marin  County  is  seeking  to  preserve  a small 
portion  of  redwoods  between  San  Geronimo  and  Nicasio  Reservoir  as  a limited 
use  recreational  facility.  Exceptional  stands  of  virgin  redwoods  are  present 
and  are  considered  a rare  and  valuable  scenic  as  well  as  recreational  re- 
source . 
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Two  large-scale  regional  studies  may  Influence  the  future  of  recreational 
facilities  within  the  study  area.  The  Conservation  Foundation,  through 
a Ford  Foundation  Grant,  Is  studying  the  recreational  and  resource  potential 
of  Tomales  Bay  In  order  to  set  up  priorities  of  use  and  preservation  through- 
out the  Bay.  In  addition  a Golden  Gate  National  Recreation  Area  has  been 
approved,  but  not  funded,  by  the  federal  government.  This  national  re- 
creation area  would  Include  most  of  coastal  Marin  County  from  the  Golden 
Gate  to  Olema.  Although  this  lies  outside  the  study  area.  Its  presence 
would  greatly  alter  priorities  and  proposals  for  park  areas  throughout 
Marin  County  (Ref.  82)  . 


e.  Protected  Waterways  Designation 

The  following  Site  18  waterways  have  designations  In  the  California 
Protected  Waterways  Plan. 

1.  Russian  River  - Class  I scenic,  fishery,  wildlife,  and  re- 
creation waterway.  A Class  I salmon,  stcelhead  stream,  and 
warmwater  stream.  In  the  fisheries  waterways  evaluation, 

it  is  classified  as  a Class  II  salmon  river,  a Class  I steel- 
head  river,  and  as  Class  II  shad  waters  (mouth  to  Healdsburg 
Dam).  It  is  also  a Class  I riparian  land. 

2.  Tomales  Bay  - Class  II  very  good  scenic,  fishery,  wildlife, 
and  recreation  waterway.  It  is  also  classified  as  a Class  I 
estuary. 

3.  Estero  Americano  and  Estero  de  San  Antonio  - Class  I lagoons. 
The  lagoon  of  the  Russian  River  Is  a Class  II  lagoon.  Salmon 
Creek  lagoon  is  Class  III. 

4.  Atascadero  Creek  and  Olema  Creek  - Class  III  marshes,  and 
D-Ranch  Pond  (location  unknown)  Class  III  freshwater  pond. 

5.  Olema,  Salmon,  and  Pine  Gulch  (location  unknown)  creeks  are 
designated  as  Class  III  steclhcad  stream.s  in  the  fishery  water- 
ways evaluation. 

Marin  County  included  in  the  following  Site  18  waterways  in  their 
list  of  waterways  to  be  considered  In  the  California  Protected  Waterway 
Plan: 

Tomales  Bay 

Eagunltas  -Halleck-Nlcaslo  Creeks 
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[ - Environmental  Setting  Without  the  Project;  Cultural 


a.  Archaeological  and  Historic  Site  Locations 

The  archaeological  potential  of  Site  18  primarily  reflects  the  historic 
and  relatively  heavy  populations  of  Porno  Indians  who  Inhabited  the  area. 

It  Is  estimated  that  an  archaeological  site  exists  about  every  half-mile 
along  any  of  the  Site’s  many  drainage  channels  (Ref.  11.) 

Site  18  has  four  significant  historical  landmarks  located  within  or 
immediately  adjacent  to  its  limits;  three  of  them  are  registered  State 
landmarks  (Refs.  11,  15)  . The  pioneer  "Church  of  Our  Lady  of  Loretto" 
is  located  within  the  community  of  Nicasio  (Sub-Area  18.3  see  Figure  V-D-5c)  . 
The  site  of  the  first  paper  mill  on  the  Pacific  Coa.st  (built  In  November  1856) 
is  located  within  the  Samuel  P.  Taylor  State  Park  (Sub-Area  18.3)  it  Is  listed 
as  California  Registered  Historic  Landmark  552  . California  Registered  His- 
toric Landmark  820  Is  "St.  Teresa's  Church"  located  within  the  town  of 
Bodega  (Sub-Aiea  18.2)  . It  was  constructed  of  redwood  in  1859  and 
It  has  served  the  community  of  Bodega  continuously  since  its  dedication 
In  1861,  California  Registered  Historic  Landmark  833  is  Bodega  Bay  and 
Harbor.  They  were  discovered  by  the  Spaniards  in  1602-03  , 


b.  Scenic  Locations 

The  officially  designated  scenic  sites  and  areas  of  Site  18  are  con- 
centrated along  the  coast  and  along  several  coastal  streams.  The  Russian 
River  from  Ukiah  down  to  its  mouth  Is  rated  as  a premium  (Class  I)  scenic, 
fishery,  wildlife,  and  recreational  waterway,  Tomales  Bay  is  rated  as  a 
Class  II  scenic  v/aterway;  both  under  the  California  Protected  Waterways 
Plan  (See  Section  A-3e)  . Coastal  scenery  is  also  being  proposed  for  pre- 
servation all  along  the  entire  length  of  SR  1,  the  Coast  Highway,  since  It 
Is  being  proposed  for  inclusion  in  the  State  Scenic  Highway  System  (see 
Section  A-3f)  . Also  there  is  a proposal  to  extend  SR  37  west  of  Novato 
to  Marshall  along  Novato  Plvd.  (the  old  Hicks  Valley  Road)  Wilson  Hill 
Road,  and  Marshall-Petaluma  Road  and  make  it  a state  scenic  highway. 

This  roadway  cuts  right  across  Sub-Area  18. 6.  (Refs.  30,67,92.) 

There  are  a number  of  scenic  wooded  areas  within  Site  18  that  have  not 
received  official  designation  and  which  also  demand  recognition.  The 
first  are  the  Redwood  stands  in  the  Camp  Meeker  Area  (south-central  18.9 
north)  . The  other  major  one  consists  of  the  virgin  redwood  groves  being 
proposed  for  Inclusion  in  a San  Gcronimo  Redwoods  County  Park  to  be 
located  south  of  the  Nlcaslo  Reservoir  (In  Sub-Area  18.3).  Redwood  forests 
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are  a dwindling  scenic  resource  unique  to  the  Pacific  Coast. 

These  scenic  values  are  somewhat  marred  by  the  near  universal 
appearance  of  roadside  refuse  scattered  all  along  the  edges  of  the 
Site’s  many  roads  and  concentrated  particularly  at  natural  and  specifically 
provided  stopping  and  pull-off  viewing  areas. 

Some  idea  of  the  scenic  values  of  Site  18  can  be  anticipated  in  some 
of  the  views  presented  in  Figures  V-D-5a,  5b,  5c,  and  5d, 


^ - Environmental  Settiriij:  Without  the  Prolect:  Public  Health 
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(Refer  to  Volume  VI:  TECHNICAL  APPENDIX  - 

THE  PUBLIC  HEALTH  IMPLICATIONS  OF  LAND 
APPLICATION  OF  WASTEWATER  AND  RESIDUAL  SOLIDS) 
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6 - Environmental  Impacts 


a.  Impact  I 

The  first  impact  of  wastewater  land  application  would  be  the  loss 
of  vegetation,  wildlife  habitat,  and  wildlife  on  spoil  areas. 

Discussion  and  Remedial,  Protective,  and  Mitigation  Measures: 
Refer  to  discussion  of  Impact  13  for  Site  4. 


b.  Impact  2 

The  second  impact  would  be  the  loss  of  wildlife  species  through 
loss  of  habitat  (lands,  vegetation)  to  project  facilities. 

Discussion  and  Remedial,  Protective,  and  Mitigation  Measures : 
Refer  to  the  discussion  of  Impact  5 for  Site  4. 


c .  Impact  3 

The  third  impact  would  be  the  loss  of  wild  land  habitat  permanently 
committed  to  pumping  stations,  impoundment  sites  and  facilities,  main- 
tenance roads,  and  above-surface  distribution  systems. 

Discussion  and  Remedial,  Protective,  and  Mitigation  Measures: 
Refer  to  the  discussion  of  Impact  12  for  Site  4. 


d.  Impact  4 

The  fourth  impact  would  be  the  change  in  the  species  association 
because  of  the  change  in  land  use  produced  by  the  introduction  of 
additional  moisture. 

Discussion  and  Remedial,  Protective,  and  Mitigation  Measures: 
Refer  to  the  discussion  of  Impact  12  for  Site  5. 


e.  Impact  5 

The  fifth  impact  would  be  the  change  in  the  micro-climate  caused 
by  the  increased  available  moisture. 
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Discussion  and  Remedial,  Protoctivo,  and  Mitigation  Measures : 
Refer  to  the  discussion  of  Impact  14  for  Site  5. 


f.  Impact  6 

The  sixth  impact  would  be  the  reduction  in  the  water  quality  of  the 
lower  Russian  River  because  of  high  total  dissolved  solids  (TDS) . 

Discussion:  Surface  and  subsurface  drainage  of  wastewater  into 

the  Russian  River  may  considerably  increase  the  TDS  concentration.  The 
TDS  ranges  from  130  to  175  ppm  in  tlie  Russian  River  below  Guerneville. 
The  recovered  wastewater  will  be  considerably  higlier  in  TDS  than 


presently  found  in  the 

Russian  River. 

Surface 

Subsurface 

Drainage 

or  Groundwater 

TDS  (mg/1) 

400-1,000 

800-2,000 

The  estimated  quality  of  the  wastewater  in  TDS  does  not  meet  the 
water  qualify  objectives  of  the  California  Regional  Water  Quality  Control 
Board  for  the  North  Coast  Region.  They  recommend  a maximum  of  200  mg/1 
and  a median  of  170  mg/1  for  TDS  in  the  Russian  River  downstream  of  its 
confluence  with  the  Laguna  do  Santa  Rosa.  Depending  upon  the  amount  of 
recovered  wastewater  entering  the  Russian  River  by  surface  or  subsurface 
drainage,  it  could  increase  the  existing  TDS  level  above  the  objectives 
of  the  North  Coast  board. 

TDS  over  1,000  mg/1  is  suspected  of  reducing  reproductive  capacities 
of  some  fish  species  such  as  Centrnichids  and  Cyprinids  (sunfish  and 
carp) . 

Remedial,  P.’~otective  and  Mitigation  Measures:  Monitoring  of  all 

outflows  will  be  necessary  to  cont.^ol  the  water  quality  of  the  effluent. 

Pre-  or  post-application  treatment  will  be  necessary  to  prevent  degradation 
of  surface  water. 


g.  Impact  7 

The  seventh  impact  would  be  possible  accelerated  eutrophication 
of  the  lower  Russian  R'ver  because  o*^  an  inetcased  biostimulant  'oad. 
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Discussion:  The  increase  in  tuostimulaiUs  , total  nitrogen  (TN)  , 

and  total  phosphorous  (TP),  would  increase  the  possibility  of  algal  "blooms" 
in  the  lower  Russian  River.  "Phytoplankton  growths  are  approaching 
nuisance  levels  in  many  sections  of  the  lower  Russian  River"  , especially 
below  Mark  West  Creek  ( Ref.  40  ) values  are  not  given  for  this 

area  (see  D-  1 7) . 

Surface  and  subsurface  drainage  of  wastewater  will  contain  signi- 
ficant amounts  of  TN  and  TP 


TN  (mg/1) 
TP  (mg/1) 


Surface 

Drainage 

6-20 

2-4 


Subsurface 
or  Groundwater 

3-20 

1-2 


The  California  Regional  Water  Quality  Control  Board  for  the  North 
Coast  Region  has  not  set  objectives  for  TN  and  TP,  but  total  nitrogen 
levels  higher  than  1 mg/1  and  total  phosphorous  levels  above  0.  1 mg/l 
generally  encourage  noticeable  growths  of  algae. 

Large  algal  "blooms"  may  cause  serious  problems  to  fish.  Oxygen 
used  during  decomposition  of  the  algae  may  deplete  the  available  oxygon 
and  cause'  fish  kills. 


Remedial,  Protective  and  Mitigation  Measures:  Pre-  or  post- 

application treatment  of  recovered  wastewater  to  prevent  the  degradation 
of  ground  or  surface  water. 


h.  Impact  8 

The  eighth  impact  would  be  the  possible  increase  in  temperature  of 
surface  waters  and  a change  in  species  composition  of  water  associated  species. 
(See  water  temperature  D-16.) 

Discussion:  Application  of  wastewater  either  directly  or  indirectly 

to  stream  channels  may  increase  the  temperatures  of  existing  flows. 

If  the  temperature  of  the  recovered  wastewater  is  considerably 
higher  than  that  of  surface  waters,  there  may  be  a change  in  the  species 
composition  in  the  stream.  Salmonids  (salmon  and  trout)  will  be  displaced 
to  cooler  aieas  (if  cooler  areas  are  available)  and  the  vacancies  will  be 
occupied  by  warmwater  fish  such  as  sunfish,  suckers,  and  squawfish. 

There  would  also  be  a loss  of  the  cool  water  invertebrates  which  serve  as 
fish  food . 
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Water  temperature  is  especially  critical  in  small  coastal  streams 
where  the  late  summer  flows  are  low  and  water  temperatures  are  hiyh. 

Optimum  temperatures  for  salmonid  fish  species  are: 

Resident  trout 

Winter  - 42-58°F 

Summer  - 45-68°F 

Migration  routes  (anadromous  salmonlds) 

45-68°F 

Spawnitig  areas  (resident  and  anadromous  salmonlds) 

45-55”f 

Rearing  areas  (resident  and  anadromous  salmonids) 

50-68°F 

Refer  to  Impact  9 of  Site  28  (Section  H-6i)  for  additional  discussion 
of  this  subject. 

Remedial,  Protective  and  Mitigation  Measures:  Control  temperature 

of  the  stream  by  preventing  wastewater  from  entering  the  stream  if  temperatures 
are  above  those  critical  to  salmonid  fiShes.  Temperatures  below  68°F  during 
the  summer,  58*^F  during  the  v>/inter,  and  55°F  during  spawning  season  would 
bo  acceptable . 

Prevent  the  drainage  of  large  amounts  of  recovered  wastewater, 
that  have  been  exposed  to  the  sun  for  long  periods  of  time,  into  streams. 

Warm  recovered  wastewater  could  increase  water  temperature. 


Provide  watershed  protective  "buffer"  strips  alongside  streams 
where  treated  wastewater  is  not  applied.  (This  would  not  prevent  sub- 
surface drainage  into  o'reams.) 

Refer  to  Site  28,  Impact  9 for  additional  remedial,  protective  and 
mitigation  measures  (Section  H-6i). 
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JL  Impact  9 

The  ninth  impact  would  bo  the  accelerated  eutttiphication  of  small 
streams  in  Site  18  because  of  increased  biostiinulants  from  recovered  v^astc- 
waler  and  increased  use  of  pasture  areas.  Ihis  impact  is  necessary  because 
the  Russian  River  has  a eutro()hication  problem  which  has  sources  not  related 

to  t hese . , • r-  , o 

Discussion:  There  are  many  small  coastal  streams  within  Site  lo. 

Laquintas  Creek,  San  Geronnno  Cieek  , W<)lker  Creek  , Dutch  Bill  Creek, 
ami  Salmon  Creek  are  several  of  the  larger  drainages  of  the  area.  Sub- 
surface or  surface  drainage  of  wastewater  into  these  creeks  could  add 
enough  biostimulants  to  cause  serious  algal  "blooms".  Dairy  pollution 
i.s  currently  a problem  on  Lagunitas  Creek.  Tor  examjrle,  in  one  location 
a large  dairy  cattle  "feedlot"  was  located  immediately  adjacent  to  the 
stream.  Dairy  pollution  adds  large  amounts  of  urea  and  ammonia  to  surface 
and  subsurface  waters.  Both  ammonia  and  urea  are  toxic  to  fish.  Urea 
is  ultimatc'ly  biodegraded  to  other  nitrogen  forms. 

The  estimated  quality  t>f  rccovoied  waslewriter  could  add  additional 
amouni.s  of  nitrogen  and  pho.sphorous  to  surface  waters.  Total  phosphorous 
(TP)  content  of  surface  drainage  recovered  water  will  be  approximately 
2-4  ppm,  subsurface  drainage  approximately  1-2  jrpm.  Total  nitrogen 
level.s  will  vary  from  6 to  20  ppm  for  surface  drainage  and  from  3 to  20  ppm 
lor  subsurface  drainage  of  forest  and  pasture  arca.s  and  2 1 lo  70  ppm  for 
rapid  infiltration  areas. 

Small  increases  in  total  nitrogen  (<1  mg/1)  and  lota!  phosphorous 
(<0  . 1 mg/l)  could  aid  productivity  in  some  of  these  streams,  but  excessive 
.amounts  would  produce  nuisance  algae  problems. 

Remedial,  Protective  and  Milicjation  Measures:  Pre-  or  post- 

treatment of  recovered  wastewatei  to  prevent  the  degradation  of  ground  or 
sui  face  water . 

i_. Impact  10 

The  tenth  imp.ict  would  be  the  possible  increased  erosion  problem 
because  c>f  additional  water. 

Discussion:  There  is  the  possibility  of  increasing  the  erosion 

hazard  on  grass,  pasture,  and  forest  land  in  Site  18.  Serious  erosion 
problems  could  develop  when  the  ground  is  saturate'd  with  wastewater  and 
a rainstorm  occurs.  The  soil  would  not  be  capable  of  absorbing  additional 
water  and  heavy  runoff  could  be  anticipated  if  the  rainstorm  was  heavy. 
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Loss  of  vegetation  and  wildlife  habitat  would  be  the  result  of 
erosion.  Excessive  siltation  of  streams  would  destroy  salmon  and  steel- 
head  spawning  areas  and  destroy  aquatic  Invertebrates  which  form  the 
basis  of  aquatic  food  chains. 

Remedial,  Protective  and  Mitigation  Measures:  Apply  wastewater 

during  the  times  of  the  year  when  heavy  rains  would  not  be  probable. 

Apply  wastewater  at  a low  rate  so  that  the  ground  would  not  be 
saturated  at  any  one  time  (winter  and  spring). 


k.  Impact  II 

The  eleventh  impact  would  be  the  pollution  of  Nicasio  Reservoir 
by  surface  and  subsurface  drainage  of  wastewater. 

Discussion:  Nicasio  Reservoir  is  an  alternate  public  water  supply 

for  Marin  County.  It  also  contains  a sport  fishery.  Surface  and  subsurface 
drainage  of  wastewater  into  Nicasio  Reservoir  could  pollute  and  -onlaminate 
the  reservoir  and  present  a potential  public  health  hazard.  Recovered 
wastewater  should  meet  the  water  quality  objectives  for  public  water 
supplies  (contained  in  Table  II-G-6  of  the  Volume  II  report)  if  it  infiltrates 
into  a public  water  supply. 

The  sport  fishery  could  be  impacted  depending  upon  the  concentra- 
tion of  TDS,  TN  , and  TP  in  the  recovered  wastewaters.  Excessive  eutro- 
phication of  the  reservoir  would  lower  its  aesthetic  and  fishery  values. 

Remedial,  Protective  and  Mitigation  Measures:  Exclusion  of 

Nicasio  Reservoir  and  its  drainage  area  (Halleck  Creek,  Arroyo  Nicasio, 
and  Redwood  Canyon)  as  a possible  wastewater  application  area. 


1.  Impact  12 

The  twelfth  impact  would  be  the  establishment  of  permanent  water- 
flows  in  heretofore  intermittent  streams. 

Discussion:  There  are  many  intermittent  streams  in  Site  18.  These 

could  be  developed  into  permanent  flows  by  surhice  and  subsurface  drainage 
of  wastewater  from  crop  and  pasture  areas.  Fish  would  immigrate  into 
these  waters  from  permanent  streams  if  the  quality  of  the  wastewater  was 
high.  Additional  water  would  be  beneficial  to  some  area  wildlife, 
although  it  would  create  more  habitat  for  the  intermediate  host  species 
(some  snail  species)  or  vectors  of  certain  deer  parasites  and  diseases. 


Remedial,  Protective  and  Mitigation  Measures:  This  would  be  a 

beneficial  impact  if  fisheries  were  established  in  the  perennial  stream 
flows.  Consideration  must  be  given  to  the  possible  increase  of  intermediate 
hosts  or  vectors  of  wildlife  parasites  and  diseases. 


m.  Impact  13 

The  thirteenth  impact  would  be  the  augmentation  of  stream  flows 
during  summer  months. 

Discussion:  Low  flows  are  common  in  many  coastal  streams  of 

Site  18  during  the  summer  months.  Surface  drainage  of  wastewater  could 
be  used  to  augment  the  flows  of  streams.  Water  quality  would  have  to  be 
high  and  erosion  negligible,  especially  in  streams  where  young  and  adult 
salmonids  are  present.  Temperature  and  dissolved  oxygen  should  remain 
within  the  optimum  level  for  salmonids  at  all  times.  (See  discussion  of 
Impacts  7 and  9 for  Site  28,  Chapter  H,  sections  6g  and  6i.) 

This  would  be  a beneficial  impact. 


n.  Impact  14 

The  fourteenth  impact  would  be  the  effect  of  constant  moisture  or 
humidity  on  wildlife. 

Discussion:  The  application  of  large  quantities  of  wastewater  by 

sprinklers  or  misting  may  have  an  undesirable  effect  on  wildlife.  These 
may  be  as  yet  undiscovered  factors  that  would  disrupt  or  alter  the  life  cycle 
of  wildlife.  The  constant  fog  produced  by  misting  and  the  high  humidities 
may  be  disturbing  to  reptiles,  birds  and  mammals. 

Remedial,  Protection  and  Mitigation  Measures:  There  should  be 

"escape  zones"  whore  animals  could  frequent  if  the  constant  moisture 
disrupted  facets  of  the  animals'  life  cycle  or  proved  annoying  to  the 
animal.  These  zones  would  be  free  of  any  wastewater  distribution  system 
and  their  frequency  of  distribution  would  allow  both  mobile  and  relatively 
sedentary  animal  species  to  utilize  them. 


o.  Impact  15 

The  fifteenth  impact  would  be  the  possible  increase  in  wildlife 
diseases  because  of  wastewater  application. 

D-60 


SM 


Discussion:  The  impacts  and  diseases  would  be  the  same  as 

those  discussed  for  Site  21.  Refer  to  the  wildlife  disease  section  of  the 
present  environment  report  for  a complete  description  of  important  wildlife 
diseases  found  in  Site  18  (Section  D-3b). 


p.  Impact  16 

The  sixteenth  impact  would  be  possible  changes  in  the  ecology  of 
Tomales  Bay  because  of  the  addition  of  wastewater  by  surface  and  sub- 
surface drainage. 

Discussion:  The  environmental  state  of  Tomales  Bay  is  quite  good. 

Development  of  the  bay  is  still  minimal,  there  is  no  industrial  waste 
entering  the  bay,  and  domestic  waste  enters  in  small  amounts.  There  is 
some  dairy  waste  runoff  into  Tomales  Bay  from  creeks  and  drainage  areas 
around  the  bay.  This  accounts  for  high  coliform  bacteria  counts  during 
much  of  the  year  (Ref.  122  ) 

The  addition  of  wastewater  into  Tomales  Bay  via  subsurface  drainage 
and  surface  drainage  (especially  streams.  Walker  Creek)  may  alter  the 
present  environment  of  Tomales  Bay. 

The  additional  nutrients  (nitrogen  and  phosphorous)  could  cause 
algal  "blooms".  Noxious  algae  production  could  increase,  which  would 
be  detrimental  to  fish,  other  aquatic  life  and  recreation. 

Algae  beds  have  been  seriously  damaged  by  sewage  outfalls  in 
southern  California.  Large  amounts  of  industrial  and  domestic  sewage 
tend  to  suppress  kelp  growth  and  permit  large  populations  of  sea  urchins, 
which  graze  on  the  kelp,  to  develop.  The  loss  of  kelp  beds  would  dis- 
place the  fish  that  utilize  these  beds  for  cover.  Recognizing  past  events, 
questions  arise  as  to  the  effects  of  this  project  on  the  inshore  marine 
environment . 

Remedial,  Protective  and  Mitigation  Measures:  Exclude  Tomales 

Bay  and  its  entire  drainage  system  (especially  Walker  Creek)  from  waste- 
water  application  area, 

Pre-  or  post-application  treatment  of  wastewater  to  prevent 
degradation  of  surface  or  subsurface  water  drainage  into  Tomales  Bay. 


q.  Impnct  17 


i 


The  seventeenth  impact  would  be  TDS  buildup  in  soils  that  receive 
treated  wastewater. 

D i s c u ss ion  , and  Remedial , Protective  a nd  M itiqat i on  Measures ; 
Refer  to  the  discussion  of  Impact  7 for  Site  5 (Section  C-6g)  . 


r.  Impact  18 

The  eighteenth  impact  would  be  the  possible  increase  in  heavy 
metal  concentrations  because  of  wastewater  application. 

Discussion,  and  Remedi  ul  , Protective  and_  Mitigation  Measures : 
Refer  to  the  discussion  of  Impact  4 for  Site  4 (Section  R-6d). 


s.  Impact  19 

The  nineteenth  impact  would  be  the  possible  change  in  the  gross 
recreation  potential  of  Site  18  if  wastewater  applications  are  made. 

Discussion:  Site  18  is  heavily  used  by  recreationists . The  gross 

recreational  potential  to  Site  18  was  estimated  to  be  254  millicjn 
visitor-days  per  year.  The  Russian  River,  Bodega  and  Tomales  Bays 
(immediately  adjacent  to  Site  18)  and  the  Point  Reyes  Peninsula  are  heavily 
used  areas . 

Algal  "blooms"  arc  unsightly  and,  depending  upon  the  species  of  algae, 
may  be  no.xious  to  fish  and  other  aquatic  species.  This  would  affect  the 
recreation  potential  for  the  Russian  River,  Tomales  Bay  and  Bodega  Bay 
since  all  areas  support  swimming,  boating  and  fishing. 

Many  "second  homes"  are  located  on  the  coast  from  Tomales  Bay 
north  to  the  Russian  River.  The  application  of  v^iastev^iater  on  or  near  these 
areas  would  he  very  displeasing  (if  their  contents  are  known)  to  residents. 

Many  persons  drive  through  Site  18  on  Highway  1 (proposed  scenic 
highway)  and  the  many  surface  roads  found  in  the  coastal  mountains. 
Above-ground  distribution  systems  may  be  aesthetically  displeasing  to 
residents  and  visitors  using  Site  18. 
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Remedial,  Protective  and  Mitigation  Measures;  Use  native  vege- 
tation whenever  possible  to  screen  project  facilities  and  above-ground 
distribution  facilities. 

Exclude  all  public  and  private  recreational  facilities,  private  homes, 
and  "scenic  highways"  from  wastewater  disposal. 

Provide  a buffer  strip  between  wastewater  application  areas  and 
public  roads  and  public  and  private  facilities. 

t.  Impact  20 

The  twentieth  impact  would  be  the  generation  of  unpleasant  odors. 

Discussion,  and  Remedial,  Protective  and  Mitigation  Measures: 

Refer  to  the  discussion  of  Impact  21  for  Site  5 (Section  C-6u). 

u.  Impact  2 1 

The  twenty-first  impact  would  be  the  possible  degradation  of  the 
recreational  fishery  due  to  increased  parasite  and  disease  loads  introduced 
by  the  application  of  treated  wastewater. 

Discussion,  and  Remedial,  Protective  and  Mitigation  Measures: 

Refer  to  the  discussion  of  Impact  15  for  Site  4 (Section  B-6o). 

V.  Impact  22 

The  twenty-second  impact  would  be  the  introduction  of  fish  diseases 
and  parasites  into  new  areas  by  the  application  of  treated  wastewater. 

Discussion,  and  Remedial,  Protective  and  Mitigation  Measures : 
Refer  to  the  discussion  of  Impact  16  for  Site  4 (Section  B-6p). 


w.  Impact  23 

The  twenty-third  impact  would  be  the  increase  in  the  intermediate 
hosts  (molluscs  and  copepodsl  of  fish  parasites  by  the  application  of 
treated  wastewater. 


Discussion,  and  Remedial,  Protective  and  Mitigation  Measures: 
Refer  to  the  discussion  of  ImpdCl  17  for  Site  4 (Section  B-Oq). 


X.  Impact  24 

The  twenty-fourth  impact  would  be  an  increase  in  stress  factors  of 
fish  and  their  relationship  to  the  susceptibility  of  fish  to  disease  and 
parasitism . 

Discussion:  Site  18  has  numerous  waterways  that  support 

anadromous  fish  (Russian  River  and  small  coastal  streams).  Some  of  these 
streams  already  have  pollution  p.'-oblems  (Russian  River  and  Lagunitas 
Creek)  and  the  addition  of  wastewater  to  these  waterways  may  compound 
the  problems.  The  addition  of  biostimulants  to  these  waterways  may  cause 
nuisance  algae  growth  which  could  cause  oxygen  depletions  and  stress 
on  the  fish  (especially  young  anadromous  fish). 

Wastewater  holding  rescrvoir(s)  built  in  this  area  should  be 
constructed  to  prevent  the  isolation  of  localized  pockets  of  water  during 
the  summer.  This  could  crowd  fish  into  localized  pockets,  decrease  the 
general  health  of  the  fish  and  increase  their  susceptibility  to  disease  and 
parasites  . 

Remedial,  Protective  and  Mitigation  Measures:  Pre-  or  post- 

treatment of  the  water  to  prevent  the  degradation  of  existing  water  quality 
through  the  surface  or  subsurface  drainage  of  wastewater. 


Impact  25 


The  twenty-fifth  impact  would  be  the  increase  in  fish  diseases 
because  of  higher  water  temperatures  of  recovered  wastewater  and 
increased  bacterial  growth. 

Discussion:  The  small  coastal  streams  of  Site  18  are  critical 

habitats  for  anadromous  fish  species.  Any  alteration  of  the  stream  that 
would  encourage  the  increased  growth  of  bacterial  fish  diseases  would  be 
detrimental  to  these  fish.  Recovered  wastewater  draining  into  these 
streams,  especially  after  long  exposure  to  the  sun  on  irrigated  crops  or 
pasturage,  may  considerably  increase  the  water  temperature  of  the  streams 
This  could  increase  bacterial  growth  , and  become  especially  critical  in 
the  summer  when  stream  flows  are  low  and  fish  arc  concentrated 
(especially  young  salmonids)  in  the  cooler,  deeper  pools. 
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Remedial,  Protective  and  Mitigation  Measures:  Control  tempera- 

ture of  the  recovered  wastewater  to  a level  that  would  not  significantly 
Increase  the  temperature  of  existing  waterways. 

I 

z.  Impact  26 

The  twenty-sixth  impact  would  be  the  possible  disruption  in  the 
life  cycle  of  anadromous  salmonid  fishes  because  of  a change  in  water 
quality  due  to  the  addition  of  treated  wastewater. 

Discussion:  Salmon  are  thought  to  locate  their  home  stream  by 

chemical  reception  and  not  by  physical  parameters  of  the  stream  channel. 
The  addition  of  cations  (Ca"^"*^,  etc.)  and  anions  (Cl  , SO4 , etc.) 

may  affect  the  as  yet  undetermined  chemical  stimulus(i)  that  trigger(s) 
migrating  adult  salmon  to  return  to  their  home  stream.  Adult  salmon  that 
are  not  able  to  return  to  their  home  stream  may  not  enter  any  other 
stream  to  spawn.  If  this  were  to  occur,  it  would  cause  a serious 
reduction  in  the  coho  and  chinook.  salmon  population  of  California. 

Remedial,  Protective  and  Mitigation  Measures:  Conduct  further 

Investigations  into  the  area  of  home  stream  selection  by  salmon. 

Pre-  or  post-application  treatment  of  wastewater  to  prevent 
degradation  of  the  quality  of  surface  and  subsurface  water. 

aa.  Summary  of  Sensitive  Areas 

Figure  V-D-1  delineates  the  location  of  environmentally  "sensitive" 
areas  within  Site  18.  "Sensitive"  areas  are  those  vwhich  have  serious  impact 
potential  under  the  proposed  project  in  terms  primarily  of  fish,  wildlife,  ve- 
getation, and/or  recreation.  Areas  of  prime  importance  would  generally  be 
waterways,  existing  and  proposed  recreational  facilities  and  areas,  prime 
wildlife  habitat,  the  actual  locale  of  rare  or  endangered  species,  unique  ve- 
getation, notable  scenic  locations  and  vista  points,  etc.  Urban,  industrial, 
and  agricultural  lands  are  usually  not  considered  highly  "sensitive"  areas. 


The  "sensitive"  areas  of  Site  18  consist  of:  (1)  the  Russian  River  and 

a recreational  area  band  along  its  south  bank  along  the  northern  perimeter  of 
Sub-Site  18.1  and  18.4,  (2)  Green  Valley  Creek  in  Sub-Site  18.1,  (3)  Dutch 
Bill  and  Willow  Creek  in  Sub-Site  18.4,  (4)  Salmon  Creek  and  its  major  trib- 
utary streams  in  Sub-Site  18.2,  (5)  Estero  Americano  and  Americano  Creek 
and  its  major  tributary  streams  in  Sub-Site  18.5,  (6)  Walker  Creek  in  Sub- 
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SitP  18.6  and  its  major  tributario' , principally  Chileno  Creek  and  Laguna 
Reservoir,  Arroyo  Sausal , and  Salmon  Creek,  (7)  Lagunitas  Creek,  along 
the  western  perimeter  of  Sutj'Sili.  18.3,  end  its  major  tributaries,  Nicasio 
Creek  and  Reservoir,  and  Halleck  Crook,  all  in  Sub-Site  18.3,  (8)  the 
coastline,  along  almost  all  of  tire  western  perimeter  oi  Site  18,  (9)  the 
scenic  highway,  SR  1,  along  most  of  the  coastline  and  western  perimeter 
of  the  Site  and  through  Sub- Sites  18.  S and  18.  b and  18.3,  (10)  conif- 
erous Redwood  forest  areas  in  the  eastern  half  of  Sub-Site-  18.3,  the 
northern  part  of  18.1,  and  the  north-central  part  of  18.2,  also  in  the  vicin- 
ity of  Samuel  P.  Taylor  Stale  Park  in  soutliweslern  Sub- Site  18.3  and  an- 
other area  in  the  southeastern  part  of  18.3,  and  (11)  a recreational  area  in 
a much  larger  southwestern  sector  of  Sub-Site  18.3  including  Samuel  P. 
Taylor  State  Park  and  environs. 
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E.  WASTEWATER  LAND  APPLICATION  SITE  21: 
NORTHEASTERN  SONOMA  COUNTY  - HEALDSBURG  AREA 


1_ - Project  Dovolopniont 


a.  Present  Land  Uses 


Site  21  is  localc’d  in  east  northeastern  Sonoma  County  partially 
astride  the  Russian  River,  just  north  of  the  Santa  Rosa-Cotati  Valley,  and 
just  2 miles  southeast  of  Clovt.rdale.  Santa  Rosa  is  located  abf)ut  5 miles 
south  of  the  Site's  soithern  hinds;  Calistoga  in  the  northern  end  of  the 
Napa  Valley  just  und>  i 3 irilo',  < asi  of  its  southead  corner;  Middleton  in 
Lake  County  about  4 r i’es  northeast  of  its  norths  a' t corner;  Healdsburg 
right  alonq  the  Site's  western  hmits;  and  Geyservi’k  being  just  inside  the 
northwestern  limits,  fh''  castcin  perimetei  is  provided  by  the  ridge  line 
of  the  Maacama  Mou’uains  w '.icf.  also  provide."  the  boundary  line  between 
Sonoma  and  Lake  and  Napa  C.iunties,  Ml.  St.  Hcle’'a  being  just  about  at 
the  point  where  the  Lake-Nana  County  line  takes  'Tf  ‘o  the  east.  The 
northern  perimeter  is  piovidcd  almost  entirely  by  ‘lie  southern  watershed 
limits  of  the  Rig  Sulphur  C'r'T  k wate  rshed  v.-hioi*  constitutes  a wavy  line 
from  Pine  Mountain  in  the  Maacama  range  westward  to  Black  .Mountain 
and  on  almost  to  Cloverdale.  Tire  west>.‘rr.  p.'nn.ei'  i,  from  north  to  .south, 
is  provided  by  (1)  the  Russian  River's  east  bar  k h vee  south  to  the  mouth 
of  Barrelli  Creek  (on  the  west  bank)  just  nor*h  of  Asti,  (2)  Barrelli  Crook 
southwest  to  its  head .vatems  diviue,  (3)  the  low  nill  ridge  lino  separating 
the  Dry  Creek  drainage  to  tho'  wt  -.t  from  Site  21 's  Alexander  Valley  south- 
east across  US  101  and  on  t > ihv  Russian  River's  Diggi  r Bend  (just  north- 
west of  Fitch  Mt.  ,)  and  (-t)  the  east  bank  of  the  Russian  River  south  to  a 
point  just  about  due  wes’  of  the  .Sonoma  County  /uri'ort.  The  southern 
perirnctei,  from  west  to  east,  is  provided  by  (1)  a wavy  east-west  line 
proccer  .Kj  eastward  to,  alone,  a'ld  ihen  just  bi'yor.d  the  northern  boundary 
of  the  Sonoma  County  Airport,  (2)  Airport  Blvci . east  to  me  Old  Redwood 
Plighway,  (3)  the  Old  Redvv’c' xl  Highway  southeast  '. u Mark  West  Creek, 

(-1)  Mark  West  Cme'-,  east  i'  . at  ut  a luilc,  '5'  a dee  lini’  along  the 
easterly  watershi.  d ii’  ,s  ">f  uup";  v'v'indsoi  Crec-  n'mtherly,  and  (G)  a ridge-" 
line  separating  a si  d o*^  Vb  ■.\'‘'.st  Creek  d’'ai  lage  from  the  Franz 
Creek  drainage  point  ui-d  ”0!  ,,  f Mark  Wes'  Si  t l ug.-,  easterly  to  the  Soneima- 
Napa  County  line.  Use  Vigurf  V-E-l  and  2 ana  V-A-7  for  location  reference. 

Site  21  occupier,  abou'  125,000  acres.  For  study  purposes,  it  has 
been  divided  into  th  .'c  sub-iirea  ■ as  .shown  in  Figuu  r.  V-E-l  and  2.  fhese 
sub-areas  and  theii  .'lei'-  ai>.  milows: 
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2 r.  1 
21.2 
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Sub-Arr Dnsi ( j nation 
Ali'>a:ib(  r Valley 
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Wi  nd  s or 


Area  in  Acres 
42,600' 
60,400 
22,000 


Agriculture  is  the  predorr.inant  land-use  in  the  lower  elevations.  Grass 
meadows  and  hardwood  and  coniferous  forests  occupy  the  higher  ' levations. 
The  Russian  River  furnishes  tlie  mam  source  for  irrigation  water  for  the  Site's 
many  orchards  and  vineyards.  Some  areas  pump  directly  from  the  river  and 
others  from  wells  drawing  on  the  river.  The  river  is  supported  in  the  dry 
season  by  releases  from  Coyote  Dam  in  the  vicinity  of  Ukiah.  The  Corps  of 
Engineers  is  currently  constructing  a dam  on  Dry  Creek  for  the  purpose  of 
controlling  flows  downstream  and  using  the  reh-ases  in  summertime  to 
maintain  adequate  flows  in  tlie  river  arid  to  provide  for  the  v.’ater  supply  for 
the  Sonorna-North  Marin  area  through  the  use  of  Ranney  v.'ells  in  the  river 
bottom.  The  Site  has  a moderately  extensivo  system  of  roads  and  it  is 
dotted,  here  and  there,  with  many  small  towms  and  communities.  Recreational 
and  associated  land-uses  are  also  improtani.  The  Russian  River,  a year- 
around  flowing  stream,  has  be''n  designated  as  a Class  I premium  scenic, 
fishery,  wildlife,  and  recreational  watei'w-ay  under  the  California  Waterways 
Plan. 


Relative  to  future  development,  the  Corps  of  Engineers  has  an 
authorized  project  to  construct  a dam  in  tlie  Knights  Valley'  area  for  the 
purpose  of  regulating  Franz  and  Maacama  Creeks.  This  proposed  reservoir 
would  inundate  a major  protion  of  the  eastern  part  of  Sub-Area  21.2  and, 
at  a water  elevation  of  600  feet,  would  effectively  flood  out  all  of  the  Franz 
and  Knights  valley  bottoms. 


b.  Devol opment  Objectives 

The  valley  areas  of  Site  21  are  considered  representative  of  a 
number  of  interior  valleys  of  the  Coast  Range.  They  offer  potential  for  the 
irrigation  of  existing  crops  and  for  new  irrigation  of  forest  areas.  Related 
to  tliis  is  tlie  possibility  for  stmam  flow  augmcniation  of  the  Russian  River 
south  of  Healdsburg,  particulaily  for  recreational  use  during  the.-  summer 
season.  Another  potential  is  that  of  augmentation  of  groundwater  suppli.  s 
which  are  currently  being  pumped  fron  the  area  into  the  domestic  supj'ly 
systems  of  communities  located  to  the  south  of  the  Site  Area. 


Proposed  land  uses  and  types  of  land  api'lication  based  on  soil 
capabilities  are  shovin  in  Figun.  V-E-  3.  This  figim  and  Figure  V-E-4  also 
show  areas  whicii  v>;ill  almost  certainly  be  excluded  because  of  excessive 
elevation  (over  1500  feet.)  Areas  w:'h  slopes  ov'er  30  percent  predominating 
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Figure  V-E-3 
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have  been  delineated  in  Figure  V-E-4.  These  latter  areas  are  strong 
candidates  for  exclusion  because  of  erosion  enhancement  and  possible 
landslide  conditions.  These  areas  have  been  delineated  as  a result  of  on- 
site inspections  and  subsequent  topographic  map  analysis.  Recommended 
unit  application  rates  for  the  proposed  and  potential  land  uses  are  presented 
in  Table  V-A-6.  The  analysis  of  potential  vegetative  cover  in  relation  to 
specific  soil  associations  is  given  in  Table  V-A-10. 

The  possible  sources  of  wastevv-ater  for  land  application  to  parcels 
in  Site  21  and  the  possible  specific  combinations  of  them  will  depend  upon 
the  degree  and  extensiveness  of  the  regionalization  in  the  collection  and 
treatment  of  wastewaters  thought  advisable.  The  possible  sources  include 
Cloverdale  to  the  northwest;  Healdsburg  to  the  immediate  west;  from 
communities  within  the  Site  Area  such  as  Windsor  and  Geyserville;  from 
Calistoga,  St.  Helena,  and  Yountville  and  other  small  communities  of  the 
upper  Napa  Valley  to  the  southeast,  perhaps  also  Napa  and  other  communities 
of  the  lower  Napa  Valley;  from  the  Mark.  West  Springs  to  the  immediate 
southeast;  from  Santa  Rosa  and  perhaps  Sebastopol  to  the  south.  These 
treated  v.’astewaters  can  be  brought  into  the  Site  Area  along  a number  of 
major  and  a few  minor  roadways  from  the  various  possible  source  areas. 

The  quality  of  the  applied  wastewaters  can  be  extrapolated  from  the  data 
in  Table  V-A-5  and  by  noting  the  counties  of  origin  of  the  various  possible 
sources  of  wastewater  indicated  above. 

The  distribution  and  recovery  systems  v;ill  follow  the  management 
and  development  outlines  presented  in  Section  A-  7a,  b,  and  c.  The  estimated 
quality  of  recoverable  wastewaters  is  that  presented  in  Table  V-A-7.  The 
general  conveyance  of  wastewaters  into  Site  21  is  uphill  and  it  is  therefore 
expected  that  the  distribution  system  will  be  designed  much  like  that  of 
many  water  supply  distribution  systems  complete  with  pressure  zones  to 
minimize  pumping  costs.  The  general  slope  from  Cloverdale  is  downhill, 
with  the  lowest  entrance  elevation  being  about  250  feet  along  the  Russian 
River,  the  roadway  entrance  elevations  being  about  30  to  50  feet  higher. 

The  general  slope  from  the  south  is  uphill,  with  the  lowest  entrance  “Ele- 
vations being  about  70  feet  along  Vi'indsor  Creek,  about  60  feet  along  the 
Russian  River,  and  about  157  to  159  feet  along  Eastside  Road  and  the  Old 
Redwood  Highway.  Healdsbuig  is  at  about  100  feet  elevation.  Access  to 
Sub-Areas  21.2  and  21.3  require  going  under  the  Russian  River.  Access  to 
Sub-Area  21.1  to  the  north  encounters  the  lowest  entrance  elevation  (about 
200  feet)  along  the  Old  Redwood  Highway  and  US  101.  The  lowest  access 
or  entrance  elev'ations  from  the  general  diiection  of  Calistoga  are  706  feet 
along  SR  128  (into  the  upper  end  of  Knights  Valley,  Sub-Area  2 1 . 2 , 978 
feet  along  Franz  Valley  School  Road  (into  upper  end  of  Franz  Valley,)  and 
approximately  980  feet  at  a "pass"  in  the  ridge  line  east  of  the  Chalk 
Mountains  and  west  of  Mt.  Home  Ranch  Road.  The  lowest  access  or 
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elevations  from  the  Mark  West  Springs  area  is  1055  feet  along  Franz  Valley 
Road  (into  lower  end  of  Franz  Valley)  and  about  480  feet  at  a "pass"  in  the 
ridge  line  to  the  southwest  (into  Sub-Area  21.3.)  From  this  brief  analysis, 
one  can  gather  some  conception  of  what  areas  in  general  could  be  erved 
by  gravity  lines  once  the  wastewater  had  been  conveyed  into  the  S ^ 
at  various  points.  The  flatlands  of  the  Windsor  area  (Sub-Area  21.3)  lie 
below  the  200  foot  elevation;  those  of  Franz  Valley  between  540  ai.u  600 
feet;  those  of  Knights  Valley  between  380  and  520  feet;  and  those  of  Sub- 
Area  21.1  below  the  220  foot  elevation  generally. 

The  location  of  conveyance  and  pumping  facilities  in  the  more 
mountainous  portions  of  Site  21  will  require  substantial  analysis  of  flow 
and  pumping  requirements  in  relation  to  existing  topography.  In  the  areas  of 
less  pronounced  relief,  conveyance  and  pumoing  facilities  could  be 
located  in  alignments  unrestricted  by  topogiaphy.  It  is  expected  that 
distribution  will  be  along  the  major  roadways  v.’ith  laterals  branching  off  at 
selected  elevations  at  the  higher  entrance  points  to  some  valley  areas 
(such  as  Franz  and  Knights  Valleys)  and  following  these  elevation  lines 
around  the  valley  perimeter  for  purposes  of  gravity  distribution.  Significant 
areas  for  land  application  exist  in  all  sub-arca.s  of  Site  21.  Hov^ever  the 
proposed  rapid  infiltration  areas  are  largely  confined  to  Sub-Areas  21.1 
and  21.3. 
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2 - Environmental  Set  ting  Without  the  Project:  Go  ophysical  and  Geochemical 

Site  21,  like  Site  18,  lies  wholly  within  the  Coast  Range  geomorphic 
province,  and  specifically  within  the  innei  or  inteiior  portions  of  the  range. 
Its  two  characteiistic  and  gene  talized  physiographic  regions  are  (1)  fairly 
small  rugged  and  low  opi.n  mountainous  uplands  which  generally  rise  to 
elevations  betwceti  1000  ana  3000  feet  along  most  ridge  lines,  and  (2)  the 
intermountain  valley  lowlands  which  are  generally  youthful  and  V-shaped. 
Elevations  in  Site  21  range  from  a low  of  about  60  feet  along  the  Russian 
River  at  the  south  end  of  Sub-Aiea  21.3  to  a high  of  4343  feet  at  Mt.  St. 
Helena  on  the  eastern  ; limeter  of  Sub-Area  21.2.  The  southern  half  of 
Sub-Area  21.2  and  all  of  Sub-Area  21.3  is  generally  20  to  30  percent  gently 
sloping  with  over  7 5 nercen*  of  the  gentle  slopes  bt  ing  in  the  lowlands,  a 
characteristic  of  most  of  the  Coast  Range  from  this  area  south  to  Santa 
Barbara  County.  The  northern  half  of  Sub-Area  21.2  and  all  of  Sub-Area  21.1 
(except  for  the  Alexander  Valh;y  lov/lands)  is  generally  less  than  20  percent 
gently  sloping,  a chararteiistr  ■ of  the  entire  western  ha.f  of  the  Sierra 
Nevada  mountain  range. 

Most  of  the  lowlands  of  Site  21  are  in  somewha*  more  mature,  more 
U-shaped  valleys,  specifically  the  Alexander  Valley  of  Sub-Area  21.1 
(the  valley  of  the  Russian  .Ri'.  er  floodplain  just  abovt  Healdsburg,)  the 
valley  of  the  Russian  River  floocplain  and  Vi'indsor  Creek  drainage  in  the 
Windsor  area  of  Sub-Area  21.3  Oust  south  of  Healdsburg,)  and  Knights 
Valley  of  Sub-Aroa  21.2  (the  floodplain  of  the  lower  reaches  of  Redwood 
Creek.)  The  Alexander  '/aller  ranges  in  width  from  0.8  to  3.6  miles  inside 
Sub-Area  21.1;  Knichtn  Vullev  f;om  0.8  to  1.8  miles;  and  the  Windsor  area 
flnrxlplain  from  2 t''  5.4  nah.'S.  The  Windsor  area  floodplain  va’Iey  is  really 
a northerly  extension  )f  th.'  Santa  Rosa-Cotrdn-Petaluma  Valley  with  Dry 
Creek's  valley  (lyinti  w(  s’  of  Sub-Aieas  21  .1  and  21  .2)  'oeing  a further 
northerly  extension;  the  entire  valley  "chain"  being  r>art  of  one  intermountain 
fold  which  is  a major  northeiH  extension  of  the  great  San  Francisco  Bay 
depression,  with  the  Petaluma  Valley  portion  being  i;i  the  San  Francisco  Bay 
drainage  and  everythinr  north  bring  in  the  Russian  Rivt  t drainage.  The 
Alexander  Valley  is  se  para'rd  from  the  Windsor  area  Russian  River  valley 
byabandof  low  mountains  (I’l'ch  Mt.,  Blaok  Peak,  Chalk  Hill,  Bell  Mt., 

Paid  Hills)  ranging  in  eh-v,  ti'^n  oetween  30b  and  1 250  feet  through  which 
an  "S"  rueander  of  the  f’u'.sian  Piver  passes.  This  band  of  mountains  extends 
northwesterly  to  prov  df  tf  o souMiwesiein  ridge  line  of  the  Alexander  Valley 
(and  the  divide  betw-  on  * and  *he  Dry  Creek  drainage)  and  southeasterly 
alo!  g the  eastern  pr’'jp''  'cr  ot  ’’  ii  -Area  21.3  and  onwai.l  to  the  Sonoma 
Mountains  to  the  car-  oi  tlu-  S<  - ta  Rosa-Cotaii-Pctaluma  Valley. 

Figures  V-E-5a  and  ib  '-.how  some  typical  vie  w’s  of  the  Site. 
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a.  Geology  and  Hydrology 

Summary  of  GeologV:  The  oldest  subsurface  strata  in  Site  21  are 
composed  of  the  sedimentary  and  meta-sedimentary  rocks  of  the  Franciscan 
Assemblage  (late  Mesozoic,  60  to  about  140  million  years  old,  i.e.,  from 
the  upper  Cretaceous  to  the  older  upper  Jurassic)  and  Mesozoic  ultrabasic 
intrusive  rocks  (Jurassic  period;  130  to  155  million  years  old)  both  of 
which  are  considered  the  "basement"  formation  in  the  area.  The  Franciscan 
Assemblage  is  composed  of  graywacke,  shale,  conglomerates,  and  chert 
together  with  minor  lenses  of  limestone,  glaucophane  schists  and  related 
metamorphic  rocks.  The  formation  underlies  almost  all  of  the  hills  and 
mountainous  uplands  east  of  the  Alexander  Valley  (Sub-Area  21.1),  all 
those  in  the  north  central  21.2  and  central  21.2  (practically  enveloping 
Knights  Valley  from  the  west)  and  extending  southerly  generally  between 
Bell  Mountain  and  the  Bald  Hills.  The  formation  includes  significant  pockets 
of  Franciscan  volcanic  and  meta- volcanic  rocks  (greenstone,  basalt, 
diabase.)  Mesozoic  ultrabasic  intrusive  rock  formations  are  composed  of 
serpentine,  peridotite,  dunite,  and  pyroxenite  together  with  minor  amounts 
of  silica-carbonate  rocks  derived  from  the  alteration  of  serpentine;  they 
are  scattered  in  many  pockets  underlying  the  highest  elevations  along  the 
eastern  perimeter  of  the  Alexander  Valley,  in  the  northern  part  of  Sub-Area 
21.2  in  a general  line  between  Ingalls  Bluffs  and  Mt.  St.  Helena,  in  a 
pocketed  line  between  Black  Mt.  (northeastern  21.1)  and  Peter  Hill 
(northcentral  21.2,)  and  in  a short  pocketed  line  passing  through  the 
highest  elevations  in  the  Russian  River  "S"  meander  area  of  western  Sub- 
Area  21.2.  (Refs.  2 , 9 and  Section  A-3a  . ) 

Mesozoic-lower  Cretaceous  (about  100  to  130  million  year  old) 
marine  sedimentary  rock  strata  underlie  almost  all  the  hills  and  low  moun- 
tainous uplands  west  of  the  Alexander  Valley  and  a major  part  of  those  in 
the  Russian  River  "S"  meander  area  of  western  Sub-Area  21.2.  They  are 
composed  of  shales,  siitstone,  sandstone,  massive  conglomerates,  and 
local  dctrital  serpentine.  Pliocene  (Cenozoic-Tertiary , 1 to  12  million 
year  old)  volcanic  pyroclastic  rock  strata  underlie  the  eastern  part  of  21.2 
enveloping  all  but  the  lowlands  of  Franz  Valley  and  the  eastern  lowlands 
of  Knights  Valley.  These  igneous  and  meta-igneous  rocks  are  composed  of 
tuffs,  tuff  brecria  s , agglomerates,  water-laid  sands,  gravels,  diatomaceous 
clays  and  silts,  and  minor  pumice  and  perlite.  Lower  Plio-Upper  Pleistocene 
(Cenozoic-Tertiary,  from  under  1 million  to  6 million  years  old)  non-marine 
sedimentary  deposits  underlie  most  of  southwestern  Sub- Area  21.3  east  of 
Eastside  Road  and  seemingly  under  the  areas  over  100  feet  in  elevation, 
all  of  the  hilly  and  low  mountainous  uplands  in  the  northern  and  eastern 
parts  of  21,3,  and  almost  all  of  similar  terrain  in  the  west  central  part  of 
Sub-Area  21.2  east  and  southeast  of  the  Russian  River  "S"  meander  area. 
These  sedimentary  strata  are  composed  of  poorly  sorted  silts,  gravelly 
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clays,  sands  and  gravels  together  with  basal  reworked  tuff  beds.  The 
last  significant  sedimentary  stratum  is  composed  of  recent  (Cenozoic- 
Quatcrnary,  well  under  1 million  years  old)  stream  and  valley  alluvium 
whicii  underlies  the  lowlands,  particularly  those  of  the  Alexander  Valley 
and  Knights  Valley,  those  in  the  immediate  floodplain  of  the  Russian  River 
in  the  Windsor  Area  (Sub-Area  21.3,)  and  along  the  channels  of  Windsor 
Creek  drainage  and  in  a broad  band  along  the  foothill  fans  of  this  same 
drainage  sweeping  the  inner  northern  and  eastern  parts  of  the  Sub-Area  21.3. 


Site  21  contains  many  fault  lines.  One  important  one  is  ‘he  Healds- 
burg  fault  which  runs  in  a line  through  the  uplands  along  the  western 
perimeter  of  the  Alexander  Valley  sub-area,  through  the  Russian  River  "S" 
meander  area,  and  on  into  the  northeastern  corner  of  Sub-Area  21.3. 

Another  is  the  Maacama  Fault  Zone  which  runs  along  the  eastern  perimeter 
of  the  Alexander  Valley  southeasterly  seemingly  in  the  direction  of  the 
Bald  Hills  of  Sub-Area  21,2.  There  are  a number  of  other  fault  lines  parallel 
to  this  and  northeasterly  of  it  in  the  general  vicinity  of  the  northeastern 
part  of  Sub-Area  21,2. 

Summary  of  Hydrologic  Systems  and  Water  QuaMt y Conditions: 

Site  21  is  entirely  an  area  within  the  Russian  River  drainage  in  the  reach  of 
the  river  defined  by  the  Study  Site's  limits.  Sub-Area  21.1  is  composed  of 
many  small  drainage  basins  directly  tributary  to  the  Russian  River  through 
the  flatlands  of  the  Alexander  Valley.  The  largest  are  tributary  from  the 
north  and  they  include  Sausal,  Gird,  Miller,  and  Crocker  Creeks.  Sub- 
Area  21.2  is  dominated  by  the  Maacama  Creek  watershed  which  drains  into 
the  Russian  River  just  north  of  Chalk  Hill.  This  watershed  covers  about 
80  percent  of  this  sub-area.  Its  major  tribu*^aries  are  Redwood  Creek  (and 
Knights  Valley,)  and  Franz  Creek.  Other  identifiable  drainage  units  are  the 
Brooks  Creek  watershed  in  southcentral  21.2  and  the  Russian  River  "S" 
meander  area.  Sub-Area  21.3  is  dominated  by  the  Windsor  Creek  watershed 
north  Airport  Blvd.  Windsor  Creek  is  a tributary  of  Mark  West  Creek  which 
in  turn  drains  into  the  Russian  River  southwest  of  Site  21 . The  major  portion 
of  the  remainder  of  Sub-Area  21.3  is  composed  of  the  east  floodplain  of  the 
Russian  River  south  of  Healdsburg  and  some  small  direct  small  drainages  in  the 
sub-area's  northwest  corner.  A small  part  of  the  sub-area's  southeast  corner 
is  within  the  direct  drainage  of  Mark  West  Creek. 

Significant  groundwater  basins  underlie  two  areas  of  Site  21.  One 
underlies  the  Russian  River  in  the  Alexander  Valley,  primarily  east  of  the 
river.  The  largest  groundwater  basin  underlies  the  Russian  River  and  all 
the  lowlands  of  the  Windsor  Creek  drainage  within  Sub-Area  21,3;  it  is  a 
northerly  extension  of  the  groundwater  basin  underlying  most  of  the  Santa 
Rosa-Cotati  Valley  and  it  extends  further  north  under  the  Russian  River  in 
the  westernmost  tip  of  Sub-Area  21.2  and  on  up  the  Dry  Creek  channel. 
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Estimated  water  quality  conditions  for  the  surface  and  groundwaters 
in  and  around  Site  21  are  presented  in  Table  V-E-1.  The  surface  waters 
appear  to  range  in  hardness  from  soft  to  very  hard  while  the  groundwaters 
i appear  to  be  generally  moderately  hard.  The  predominant  ions  in  the  surface 

I waters  are  reportedly  calcium , magnesium,  and  bicarbonate.  In  general, 

current  water  quality  is  fairly  good. 

b.  Soils 

The  soils  of  Site  21  represent  a typical  complex  mix  of  the  azonal 
soils  of  mountains  and  geologically  young  mountain  valleys  complete  with 
lithosolic  (stony,  gravelly)  and  regosolic  (alluvial)  soils.  They  are  very 
generally  classified  as  -^on-calcic  chestnut  and  brown  type  warm  dry  soils, 
with  nearly  black,  friable,  organic-rich  topsoils  and  subsoils  without  any 
large  accumulations  of  calcium  carbonate  or  gypsum  (Ref.  2.)  The  mean 
annual  soil  temperature  is  over  47°F.  There  is  little  evidence  of  any 
development  toward  the  stratification  typical  of  the  podzolic  soils  which 
are  typical  for  the  geologically  older  mountainous  and/or  coniferous  forest 
regions  (i.e.,  significant  leaching  in  the  surface  layers  under  the  humus 
top  cover  together  with  a dense  clayey  subsoil.)  The  potential  and/or 
historical  natural  vegetative  cover  for  the  Site  Area  is  largely  fir  and  spruce 
type  conifers.  More  detailed  soil  information  concerning  the  specific 
identified  soil  associations  found  in  Study  Site  21  is  presented  in  Tables 
V-A-2,  3,  9 and  10 (background  reference  Section  A-3c,  Ref  lOh.) 

The  largest  and  somewhat  lithosolic  soil  grouping  is  composed  of 
brownish,  predominantly  acid,  generally  gravelly  loam  topsoils  in  combination 
with  generally  darker,  somewhat  more  acid,  less  gravelly  and  more  clayey 
loam  subsoils.  This  soil  group  covers  about  42  percent  of  the  surface  area 
of  Site  21  and  is  concentrated  in  Sub-Areas  21.1  and  21.2.  These  soils 
are  found  at  elevations  ranging  from  300  to  4000  feet  and  on  gently  to  mod- 
erate! y sloping  to  very  steep  uplands,  but  primarily  on  the  steeper  uplands. 
This  soil  grouping  includes,  in  order  of  importance,  the  Jiggs-Kidd-Rockland , 
Goulding-Toomes  , Los  Gatos-Henneke , Hugo-Laughlin-Josephine  , and 
Los  Gatos-Henneke-Mayman  associations.  These  soils  are  derived  from 
basic  and  acid  igneous  and  assorted  volcanic  materials  (such  as  tuffs  and 
breccias,)  from  weathered  basic  igneous  materials  such  as  basalt  and 
andesite,  from  weathered  fine  grained  hard  sandstone,  shale,  and  meta- 
morphosed serpentine  and  ultra  basic  rock  materials,  and  from  weathered 
fine  grained  hard  sandstones  of  the  Franciscan  Assemblage  and  from  shales 
of  similar  geological  age.  Among  the  more  distinctive  soils  in  this  group  are 
the  Jiggs  soils,  composed  of  neutral  to  strongly  acid  light  gray  gravelly 
loam  topsoils  in  combination  with  medium  acid  white  gravelly  sandy  clay 
loam  subsoils  over  weathered  grayish  white  rhyolite  substratum  (20-40  inches 
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Table  V-E-1 


CURF^ENT  WATER  QUAUTY  CONDITIONS  AND  STANDARDS 
FOR  STUDY  AREA  21 


Water  Quality  Surface 

Characteristics  WatersJ-^ 

Total  Dissolved  Solids  51-226  mg/1 


Electro- Conduct  a nee 


Total  Hardness  40-232  mg/1 

Total  Non-C03  Hardnc'ss  0-61  mg/1 

pH: 

Temperature 
Sediments  (General 
Area  Estimates) 

Ca 
Mg 
Na 

IICO3 
Cl 

B 0-3.0  mg/l 

SO4  

Dissolved  Oxygen  


NO  3 
PO4 

Coliform  Organism 
(Most  Probable  No.) 

Chlorine  Residual 


Ground 

Current 

Waters^Y^ 

Standards.!/ 

about  300  mg/l 

150  mg/l  median 
(RR  mainstem) 

170  mg/l  maximum 
(RR  mainstem) 

338-600  mi- 

250  median 

crohos^/ 

(RR  mainstem) 
320  maximum 
(RR  mainstem) 

about  64  mg/l 

no  numerical 
standards 

7.0-8. 2^/ 

nns 

6. 5-8. 5 
(RR  mainstem) 

63-800f.^/ 

nns 

nns 

3.8-45  mg/L?/ 

nns 

1.6-56  mg/l—/ 

nns 

about  74% 

nns 

9.6-132  mg/l2/ 

233-324  mg/ll/ 

nns 

abou‘  48  mg/l 

nns 

6.4-3  9 rng/ll/ 

about  0 . 9 mg/l 

nns 

about  6 mg/l 

nns 

10  mg/l  median 
(RR  mainstem) 

7 . 0 mg/l  minimum 
(RR  mainstem) 

1 . 5 mg/l  median 
(RR  mainstem) 

0.06  mg/l  median 
(RR  mainstem) 

50/100ml  (for  dis- 
infected wastewtr 

0 . 1 mg/l  (for  dis- 
infected wast<:nvt,' 

60-64°F  median 
280-1950  rng/l 

11-23% 


1.  From  Ref.  7 and  Ref.  6. 

2.  From  Hydroiony  Pat  a:  1970,  Volume  HI:  Centra!  Coastal  Area,  California 

State  Dept,  of  Water  Resources  Bu'letin  No.  130-70,  Dec.  1971 

3.  From  Ref.  M,  for  surface  waters  only,  primarily  for  Russian  River  mainstem 
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down,)  and  rockland  on  the  stony  steep  slopes  and  ridges.  Soil  depths 
range  from  about  60  inches  (Hugo  soils)  to  under  10  inches  (Mayman  soils.) 

The  topsoils  range  in  pH  from  strongly  acid  to  mildly  alkaline  (the  slightly 
acid  predominating;)  in  color  from  pale  and  red  brown  to  brown  and  grayish 
brown;  most  are  gravelly,  very  gravelly,  or  rocky  loams;  one  is  a frequently 
stony  and  cobbly  clay  loam;  another  is  a non-gravelly  loam.  Subsoils 
range  in  pH  from  strongly  acid  to  moderately  alkaline  (the  medium  acid 
predominating;)  in  color  from  pale,  reddish,  and  dark  yellowish  brown, 
yellowish  red  to  dark  and  dark  grayish  brown;  half  are  clay  loams  (mostly 
non-gravelly,)  the  other  half  being  mostly  gravelly  or  cobbly  loams. 

Substratum  range  from  strongly  acid  weathered  gray  rhyolite  parent  material, 
yellowish-red  to  dark  gray  fractured  rock  (16  to  36  inches  down,)  weathered 
basic  igneous  rock  (5  to  25  inches  down,)  sandstone  (about  20  inches  dov;n,) 
highly  weathered  and  metamorphosed  serpentine  bedrock  (10  to  30  inches 
down,)  weathered  and  shattered  yellowish  brown  sandstone  and  shale  (30  to 
60  inches  down,)  weathered  finely  grained  sandstone  (25  to  40  inches  down,) 
weatered  sandstones  and  shales  (24  to  over  60  inches  down,)  to  sandstones 
less  than  10  inches  down. 

The  second  largest  soil  grouping  is  composed  of  predominantly 
grayish  brown  and  slightly  acid,  medium  textured  mixed  clay  loam  and  loam 
topsoils  in  combination  with  pale,  yellowish,  grayish,  mottled  dark  grayish, 
and  regular  brown  tight  clayey  subsoils  which  are  generally  more  acid. 

This  soil  groupcovers  about  36  percent  of  the  surface  area  of  Site  21  and  is 
concentrated  in  Sub-Area  21.2.  These  soils  are  found  at  elevations  ranging 
from  300  to  3500  feet  and  on  gently  sloping  to  steep  uplands  with  about 
one-fifth  being  on  slopes  over  30  percent.  This  soil  grouping  includes,  in 
order  of  importance,  the  Yorkville-Sutherlin  and  Spreckels-Felta  associations. 
These  soils  are  derived  from  highly  weathered  and  metamorphosed  basic  and 
glauchophane  schist  and  weathered  fine  grained  hard  sandstone  materials  of 
the  Franciscan  Assemblage  and  from  weathered  volcanic  and  basic  rocks. 

The  predominant  soils  are  composed  of  slightly  acid  grayish  brown  clay  loam 
and  medium  acid  pale  brown  loam  and  clay  loam  topsoils  in  combination  with 
mildly  alkaline  mottled  dark  grayish  brown  clay  and  strongly  acid  pale  brown 
gravelly  clay  subsoils.  Their  substratum  are  composed  of  dark  gray  or  black 
metamorphosed  basic  and  glaucophane  schists  (30  to  60  inches  down,)  and 
weathered  and  shattered  finely  grained  sandstone  of  the  Franciscan  Assemblage . 
The  other  soil  component  is  composed  of  slightly  acid  grayish  brown  loam 
topsoils  in  combination  with  slightly  to  strongly  acid  brown  to  grayish  brown 
clay  subsoils.  Their  substratum  are  composed  of  strongly  acid  brown  to 
yellowish  brown  basic  rock  fragments  and  volcanic  ash. 

The  third  significant  (and  regosolic)  soil  grouping  is  composed  of 
young  soils  with  coarse  to  medium  texture  which  have  developed  on  recently 
deposited  alluvium  in  the  level  to  gently  sloping  fans  and  floodplains  of  the 
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; Stuiy  Site.  This  soil  grouping  covers  ubout  21  percent  of  the  area  of  the  Site. 

1 It  predominates  in  Sub-Area  21.3  specifically  and  is  generally  found  in  the 

floodplain  of  the  Russian  River  and  other  major  tributary  streams,  at 
ek'vations  ranging  from  100  to  300  feet.  The  predominant  soil  association 
in  this  group  is  the  Yolo-Cortina-Plcasanton . Those  predominant  soils  are 
I composed  of  (1)  sandy  loams,  loams,  and  clay  loams,  slightly  acid  and 

giayish  brown  in  the  surface  layers,  neutral  to  mildly  alkaline  md  brown 
in  the  subsurface  layers;  (2)  very  gravelly  sands,  sandy  loams,  and  loams, 
i grayish-brown  in  general,  medium  to  strongly  acid,  with  acidity  increasing 

I with  depth,  and  depths  usually  over  60  inches;  and  (3)  strong  to  very 

j strongly  acid  grayish  brown  gravelly  loam  and  clay  loam  topsoils  in  combi- 

j nation  with  medium  acid,  brown  to  yellowish  brown  gravelly  clay  loams  and 

gravelly  sandy  clay  loams. 

[ c.  Climatology  and  Meteorology 

[ The  climate  of  the  is  characterized  by  mtxJerate  temperatures 

j and  precipitation.  Mean  air  temperatures  range  from  about  40-44°F  in  January 

; and  from  about  64  to  68'^r  in  July.  Night  temperatures  usually  drop  into 

j the  lower  50's  during  the  warm  period.  Mean  annual  precipitation,  pan 

! evaporation,  potential  evapotranspiration , and  vegetative  requirements  for 

j the  three  sub-areas  of  the  Site  are  shown  in  the  following  (from  T dilc  V-A-4:) 

I 

! Mean  Annual:  Site  21  Sub-Areas 


21  , 

A 

21  , 

il 

21  , 

Precipitation 

51  , 

.0" 

58, 

. 0" 

37, 

, 0" 

Pan  Evaporation 

64, 

,8" 

64, 

,8" 

64, 

.8" 

Potential  Evapotranspiration 

45, 

.2" 

45, 

.2" 

45, 

.2" 

Vegetative  Requirement 

28, 

, 9" 

28. 

, 0" 

29, 

, 6" 

About  82  percont  of  the  mean  annual  precipitation  is  concentrated  in  the  ] 

mcinlh;;  of  November  'hrough  Ma'ch.  About  64  percemt  of  the  mean  annual  | 

pan  (war)oration  occ.irs  between  May  uiid  September.  Mean  annual  ovapo-  : 

transpirati  >n  from  non- irncated  areas  is  about  20  inches.  Average  length  ' 

oi  the  nrowir.g  seaso  i is  about  240  days  without  killing  frosts.  Mean 

annual  sunsnise  is  aboiu  2800  to  3000  hours  per  year.  The  summer  dry  i 

period  is  generally  Pang  enough  to  deplete  stored  soil  moisture  and  to  i 

result  in  dric.'d  ruiiee.  Winds  are  relatively  light  most  of  the  time  and  | 

qenerallly  blow  persistently  during  the  summer.  The  deflecting  of  the  I 

marine  air  massf  s by  the  coast  mountains  to  the  west  of  Site  21  diminishes  i 

the  cooling  effect  of  these  air  masses  . (Refs.  2,6,10h,14.)  ! 

i 

Summary  of  Air  Quality  Conditions:  It  is  estimated  that  Site  21  i 

currently  cxp<-'rjences  approximately  10  to  20  days  per  year  of  oxidant  levels  j 
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at  or  over  0.01  ppm.  Background  discussion  for  this  has  been  presented 
in  Section  A-3d.  The  Study  Site' s proximity  to  Santa  Rosa  to  the  southeast 
together  with  the  projection  of  current  development  rates  in  the  Russian 
River  and  Santa  Rosa  Valley  areas  would  indicate  a general  increase  in 
these  experiences  with  higher  oxidant  levels.  The  degree  to  which  current 
air  pollution  control  programs,  Federal,  State,  or  local,  will  affect  this 
in  the  immediate  future  period  is  uncertain.  (Ref.  142.) 
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3 - Environmental  Sotting  Without  the  Project:  Ecological 


a.  Vegetative  Cover 

Wastewater  Application  Site  21  (Sonoma  County),  supports  five 
major  vegetative  cover  types;  agriculture,  grasses  and  forbs,  chaparral, 
hardwoods,  and  coniferous  forest  (Figure  V-E-6,)  The  agricultural  areas 
arc  primarily  in  pasture  or  vineyards.  Mixed  grass  and  open  woodland  or 
brush  comprise  more  than  70  percent  of  Site  21  and  arc  utilized  for  sheep 
and  cattle  grazing.  Prime  agricultural  areas  include  Alexander,  Knights, 
and  Franz  Valleys  and  a portion  of  the  Russian  River  Valley  found  in  study 
Area  21.3. 

The  native  perennial  grasses  of  the  grasslands  areas  have  been 
replaced  by  annual  species  of  Avena,  Bromus,  Festuca , and  other  genera. 

This  replacement  of  species  has  not  been  restricted  to  "improved 
pasturage",  it  is  most  prevailent  in  the  overgrazed  natural  grasslands. 

The  chaparral  areas  arc  found  on  some  southern  and  western  slopes 
in  the  mountainous  portions  of  Sub-Area;  21.1  and  21.2.  The  western 
face  of  Mt.  St.  Helena  and  adjacent  areas  support  wide  expanses  of 
chaparral.  Tire  dominant  spc^cies  in  this  cover  type,  as  well  as,  the 
dominant  species  of  the  other  vegetative  cover  types  found  in  Site  21  arc 
listed  in  Table  V-E-2.  Chamisc  and  manzanita  and  Ccanothus  species 
are  the  predominai.t  forms.  In  addition  to  the  chaparral  areas  on  and  near 
Mt.  St.  Helena,  c>thcr  chaparral  areas  arc  found  in  the  region  of  I’rnnz 
Valley  and  west  ^'f  Geyservillc . 

Two  different  plant  associations  are  found  within  the  hardwood 
cover  type  - oak  woodlands  anc'  mixed  cvernreen  forests  (Table  V-E-2). 

Oak  woodlands  are  typific.'d  by  several  different  oak  species  and  grasses 
with  little  brush  or  understory.  The;  lack  of  understory  in  some  areas  may 
be  the  result  of  brush  clearing  to  facilitate  grazing.  The  eastern  hillsides 
overlooking  Alexander  Valley  is  one  area  that  supports  the  oak  woodland 
vegetative  covoi  type.  The  oak  woodlands  tend  to  grow  on  south  facing 
slopes  and  in  broad,  flat  valleys. 

The  mixed  evergreen  forest  which  supports  both  oaks  and  conifers 
(Douglas  fir)  is  found  in  areas  of  higher  moisture  than  the  oak  woodlands. 

The  mixed  evergreen  forest  grows  in  narrow  valleys  on  the  nortli  side  of 
mountainous  areas. 

Small  areas  of  coniferous  forest  cover  type  remain  as  redwood 
forest.  Most  of  the  redwood  forest  in  Si'e  21  has  been  removed  by  lumbering. 


Figure  V-E-6 

EXISTING  VEGETATIVE  COVER  IN  SITE  21 
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Table  V-E-2 


DOMINANT  NATIVE  VEGETATION  OF  WASTEWATER  APPLICATION  SITE  21 

1 

1 

Veqetativc  Cover 

Scientific  Name 

Common  Name 

Grasses  and  forbs 

Bromus  ssp. 

Chess 

Festuca  ssp. 

Fescue 

Avena  ssp. 

Oats 

Chaparral 

Adenostoma 

fascicLilatum 

Chamise 

Heteromeles 

arbutifolia 

Toyon 

Rhamnus 

californica 

Coffeeberry 

Cercocarpus 

Mountain 

betuloidcs 

mahogany 

Prunus  ilisifo'ia 

Holly  leaved  cherry 

Ccanothus  spp. 

Ceanothus 

Arctostaphylos  spp. 

Manzanita 

Quercus  dumosa 

Scrub  oak 

Hardwoods 

Quercus 

Canyon  oak. 

(oak -woodlands) 

chrysolepis 

0,  wislizenii 

Interior  live  oak 

0 . kelloqgii 

Black  oak 

0-  garryana 

Oregon  oak 

Acer  macrophyllum 

Big  leaf  maple 

Aesculus 

californica 

California  buckeye 

(Mixed  evergreen 

Lithocarpus 

Tanbark  oak 

forest) 

densiflora 

Arbutus  mensiosii 

Madrone 

Pscudotsuga 
menzic  sii 

Douglas  fir 

Umbellularia 

californica 

California  bay 

Acer  macrophyllum 

Big  leaf  maple 

Quercus 

chrysolepis 

Canyon  oak 

Q.  kelloggii 

Black  oak 
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Table  V-E-2  (Cont'd) 


Vcqetative  Cover 


Scientific  Name 


Common  Name 


Redwood  areas  are  located  along  Franz  Valley  Road,  south  of 
Knights  Valley,  north  of  Mt.  St.  Helena  and  west  of  Geyserville.  Rare, 
endangered,  and  possibly  extinct  plants  whose  distribution  may  include 
Site  21  are  listed  in  Table  V-E-3. 


b.  Fish  and  Wildlife 

Fisheries:  The  Russian  River  is  the  major  year-round  stream  in 
Site  21  and  the  entire  Site  Area  is  contained  within  its  watershed.  Important 
tributaries  to  the  Russian  River  include  Franz,  Kellogg,  and  Maacama  Creeks. 
On  October  IB,  '972,  both  Franz  and  Kellogg  Creeks  were  clear  and  had 
low  flows.  Maacama  Creek  waters  varied  in  depth,  some  areas  having 
considerably  more  water  than  others.  Water  in  all  of  the  creeks  was  clear 
and  w'arm  . Reaches  of  streambed  gravels  ana  bars  free  of  sand  were  observed. 
These  streams  support  a resident  trout  fishery.  These  trout  populations  and 
their  territorial  distribution  are  dependent  upon  a number  of  critical  stream 
quality  factors . 

Anadromous  Fish . Salmon  and  steelhead  are  the  m.ost 
important  anadromous  fish  of  Site  21.  Chinook  (King)  Salmon  spawn  in 
the  larger  tributaries  and  coho  (Silver)  salmon  in  the  lower  parts  of  the 
drainage.  Steelhead  are  found  in  most  tributaries  of  the  rivers.  Sahuon 
of  the  Russian  River  provide  10,000  angler-days  per  year  with  a yield  of 
0.2  fish  per  angler  day.  Steelhead  of  the  Russian  River  piovide  60,000 
angler-days  per  year  with  a yield  of  0 . 2 fish  per  angler  day. 

Warmwater  Fish . During  the  summer  the  waters  of  trib- 
utaries become  warm  and  fishing  is  limited  to  warmwater  and  non-game 
species,  - mainly  of  the  families  Centrarchidae  (sunfish),  Catostomidae 
(suckers),  Cyprinidae  (rninnows),  and  Ictaluridae  (catfish). 

Few  farm  ponds  are  in  the  area,  but  warmwater  fishing  could  be 
available  in  those  ponds  on  a year-round  basis.  In  one  location  of  Knights 
Valley  trout  are  raised  commercially  for  fishing  in  "catch  out"  ponds.  See 
the  Appendix  (Chapter  K)  for  a complete  list  of  all  fish  occurring  in  Site  21  . 

Wildlife Seven  wildlife  habitat  types  are  found  in  Site  21.  They 
are;  redwood  forest;  woodland  grass;  grassland  agriculture;  chaparral; 
hardwood;  woodland  chaparral:  and  riparian.  During  a one-day  survey  of 
the  area,  26  birds  and  6 mammalian  species  were  observed  within  the  Site 
boundaries.  The  animal  species  observed  are  listed  in  Table  V-E-4.  Animal 
species  whose  distributions  include  wastewater  management  Site  21  are 
included  in  the  Appendix  (Chapter  K.) 
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Table  V-E-3 

WASTEWATER  APPLICATION  SITE  21 
RARE,  ENDANGERED  AND  POSSIBLY  EXTINCT  PLANTS 


Species* 

PlaaioHothrvs  strictus 


Strepthanthus 


brachiatus 

s 

, morrisonii 

s^. 

hirtiflorus 

s 

. morrisonii 

ssp . 

morrisonii 

Panicum  therrnale 
(Panic  grass) 


Lupinus  abramsii 


Erythronium  helenae 


Linnanthes  vinculans 
Navarretia  plieantha 


Erioqonum  kelloqqii 


Potentilla  hickmanii 


Lomatium  repostum 


Local  Habitat 

Sulfur  springs  near 
Calistoga 

No  data 

No  data 

No  data 

Wet  salir.e  places 
about  hot  springs 

Open  woods 

200-5000  feet 

Well-watered  volcanic 
soil  and  leaf  m;  id , 
in  brush  and  woods 

Mt.  St.  Helena 

No  data 

Peaty  margins  of 
Bogg's  Lake 

Dry  ridges 

4000  feet 

Rare  - in  marshy 
places  at 
scattered  stations 

Inner  coast  ranges 

Mt.  St.  Helena 


Plant  Community 


Mixed  evergreen  forest 
Yellow  pine  forest 
Chaparral 
Foothill  woodland 

Yellow  pine  forest 
Yellow  pine  forest 

Foothill  woodland 

Chaparral 

Closed-cone  pine  forest 
Foothill  woodland 


*Note;  All  of  the  listed  plants  are  annual  grasses  or  forbs;  most  have  no 
common  name 
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Tabic  V-E-4 


Big  Game.  Coastal  black  tailed  deer  are  found  in 
densities  (30-60  per  square  mile)  in  most  wildlands,  but  they  are 
probably  the  most  abundant  in  the  woodland-chaparral  habitats 
(Ref.  32.)  Particularly  good  deer  range  is  located  in  Franz  Valley, 
the  Kellogg  Creek  area,  and  the  area  west  of  Mt.  St.  Helena.  In 
particularly  good  oak  grassland  areas,  deer  populations  may  be  as 
high  as  100  per  square  mile.  Deer  densities  are  10-30  per  square 
mile  in  agricultural  and  grassland  type  habitats,  particularly  in 
Knights  Valley.  Deer  depredation  is  a serious  problem  in  Sonoma 
County,  especially  in  orchards  and  vineyards.  (Ref.  32.) 

Feral  pigs  and  wild  boar  are  found  in  the  coastal  range,  but  their 
density  in  Site  21  is  not  known.  They  may  be  common,  but  are  probably 
not  abundant.  Bear  are  common  in  the  uninhabited  north  coastal  forest 
areas  and  occur  in  reduced  numbers  in  Sonoma  County. 

Mountain  lion  are  sparse,  but  have  been  observed  in  the  rimrock 
and  brush  areas  on  Mt.  St.  Helena.  Lions  attempt  to  impose  territorial 
hunting  ranges  covering  10  to  20  miles  per  individual,  depending  upon  the 
relative  population  of  deer  and  lions. 

Upland  Game . "Good"  populations  of  California  valley 
quail  and  mountain  quail  are  found  in  Site  21.  California  quail  occur  in 
the  greatest  numbers  in  chaparral  and  riparian  habitats.  Mountain  quail 
are  most  common  in  the  coastal  coniferous  forests.  Populations  of  190  to 
380  per  square  mile  are  common  for  California  valley  quail  in  most  wildland 
habitat , 

Wintering  populations  of  band-tailed  pigeons  are  found  locally  in 
densities  of  64  to  640  per  square  mile.  Sonoma  County  in 

1971  and  previous  years  was  one  of  the  top  10  counties  for  hunter  take  of 
band-tailed  pigeons.  In  1965,  250  wild  turkeys  inhabitated  the  woodland- 
grass  habitat  in  the  vicinity  of  Cloverdale.  Today,  approximately  30  to  40 
of  those  birds  remain. 

Ring-necked  pheasants  are  found  in  the  agricultural  areas  in  Knights 
Valley,  but  because  of  poor  habitat  they  are  not  f^und  in  large  numbers. 

Small  game  mammals  found  in  Site  21  include  black-tailed  jack- 
rabbits,  brush  rabbits  and  gray  squirrel.  Jackrabbits  prefer  open  agricultural 
land  and  fields.  Brush  rabbits  have  optimum  habitat  in  dense  brush  or 
riparian  vegetation  near  open  fields,  similar  to  California  quail.  Gray 
squirrels  are  arboreal,  preferring  riparian  vegetation  oak  woodland,  and 
coastal  forest  habitats . 

Waterfowl . Migrant  ducks  and  geese  are  not  common  in 
Site  21  because  the  liabitat  is  not  suited  for  their  needs.  Marshes  and  ponds 
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arc  few  in  number  and  small  in  size.  Fallow  grain  fields  and  other  feeding 
stations  arc  not  available  since  agriculture  is  mainly  vineyards  and 
permanent  pasture.  Wood  ducks  breed  in  densities  of  6 0 per  square  mile 
, along  streams  and  farm  pond  areas. 

I 

Non-game  Wildlife.  White-tailed  kite  occur  in  the  grass- 
land and  agricultural  nalhtat  types  on  densities  of  6 per  square  mile.  Song 
birds  are  plentiful  in  nearly  all  habitat  types,  but  dense  riparian  vegetation 
and  brush  are  favored  habitats  for  many  song  birds. 

i For  a complete  list  of  all  wildlife  species  found  in  Site  21  sec  the 

Appendix  (Chaptci  K.)  Table  V-E-4  lists  all  wildlife  observed  in  the  area 
t during  field  observations. 

Rare  and  Fndangc'rc-d  Species:  Fifteen  animal  species,  known  or 

thought  to  occur  in  Site'  21,  are  considered  by  state  and/or  federal  authorities 
to  bo  I are  or  endangered  (see  the  Appendix,  Chapter  K.)  They  are  listed  irr 
Table  V-E-5. 

Fish . The  wh.itc  sturgeon  occurs  throughout  the  Sacramento- 
San  Joaquin  Dritu,  the  Sacramento  River,  and  the  Russian  River  in  small 
numbers.  Sturueon  were  once  ver^'  abundant,  but  numbers  have  diminished. 

Reptiles  . Th<-'  Alameda  striped  racer  occurs  in  the  east  Bay 
area.  It  inhabits  the  chapanal,  but  may  occur  in  grassland,  open  woods 
and  rocky  slopes.  This  animal  could  occur  throughout  Site  21,  especially 
in  the  chaparral  areas  on  the  west  and  south  slopes  of  Mt . St.  Helena. 

Birds  ■ The  tule  white-fronted  goose  and  the  Aleutian  Canada 
goose  are  winter  visitors  to  California.  Geese  could  use  Site  21  valley 
land  as  resting  areas.  Since  very  little  of  the  area  is  suitable  geese  habitat, 
they  probably  would  not  remain  long. 

Hawks  and  falcons  nest  in  trees  in  riparian  areas,  oak  woodland, 
and  coniferous  forests.  The  peregrine  falcon  will  nest  on  cliffs  when  they 
are  available.  They  are  all  tertiary  predators;  the  prairie  falcon  and 
American  perognne  fa'con  feed  primarily  on  biids,  while  the  osprey  is  a 
fish  eatci  . Pesticide  poisoning,  malicious  shooti ng , and  human  encroachment 
upon  feeding  and  nesting  areas  are  the  major  reasons  for  their  decline  . 
American  peregrine  falcons  have  been  taken  illegally  by  falconers. 

The  mountain  plover  is  a winter  visitor  in  central  California.  Its 
habitat  consists  of  semi-arid  grassland,  plains,  and  plotcaus.  The  Alaskan 
short-billed  dowitrher  is  a wintci  visitor  from  central  California  south.  Its 
habitat  consists  of  mudflats,  open  marshes  and  ponds.  The  California 
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Table  V-E-5 

RARE  AND  ENDANGERED  ANIMALS  OF  SITE  21 
Common  Name  Status  Occurrence 


Fish 


White  sturgeon 

U 

X 

Reptiles 

Alameda  striped  racer 

R 

X 

Birds 

Aleutian  Canada  goose 

E 

★ 

Tule  white-fronted  goose 

E 

* 

Red-bellied  red- 

shouldered  hawk 

U 

★ 

Ferruginous  hawk 

U 

X 

Southern  bald  eagle 

E 

X 

American  osprey 

U 

X 

Prairie  falcon 

R 

* 

American  peregrine  falcon 

E 

* 

Mountain  plover 

U 

* 

Alaskan  short  billed 

U 

* 

dowitcher 

California  yellow-billed 

R 

* 

cuckoo 

Yakutat  fox  sparrow 

U 

* 

Mammals 

Pine  marten 

U 

★ 

Fisher 

U 

ic 

E Endangered 
R Rare 
U Uncertain 

* Occurrence  of  this  species  or  subspecies  on  the  wastewater  management 
area  is  uncertain  or  questionable. 

X This  species  or  subspecies  definitely  or  probably  occurs  on  the  waste- 
v/ater  management  area. 
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yellow-billed  cuckoo  is  a resident  bird  inhabiting  dense  riparian  brush. 
Destruction  of  habitat  by  development  and  channelization  of  stream  sides 
has  contribut(;d  to  its  decline  in  numbers. 

The  pine  marten  and  fisher  both  prefer  coniferous  forests  in  remote 
areas  away  from  man's  activities.  They  are  valuable  furbearers,  which  is 
probably  one  reason  for  their  decline.  Densely  forested  ridges  and  ravities 
of  the  inner  coast  range  arc  suitable  habitat,  but  the  existence  of  the 
species  in  Site  21  has  not  been  confirmed. 

An  addition  to  the  above  mentioned  species,  mountain  king  snakes 
and  ring-tailed  cats  were  considered  by  Sonoma  County  planning  staff  to 
be  critical  wildlife  species.  They  have  been  seen  in  diminishing  numbers 
in  the  Mt.  St.  Helena  area. 

Wildlife  and  Fish  Diseases. 

Wildlife  Disease . The  sam'-  considerations  concerning 
wildlife  disease  and  the'  infections  common  to  domestic  and  wild  animals 
described  for  Site  10  are  the  same  foi  Site  21,  although  the  pasture  lands 
would  be  more  restricted  and  crop  lands  more  extensive  on  a relative  basis. 

Fish  Diseases  and  Parasites.  The  fish  diseases  and  parasites 
found  in  Site  21  will  be  essentially  the  same  as  those  found  in  Site  4. 

Special  consideration  must  be  given  to  dtseases  of  salmonids  (SCRD,  "whirling 
disease,  and  IPN)  in  this  area.  The  Russian  River  and  its  tributaries  located 
in  this  area  are  important  migration  routes  and  spawning  areas  for  chinook 
and  coho  salmon,  and  steelhead  rainbow  trout.  Refer  to  the  discussion  of 
fish  diseases  and  parasites  found  in  the  present  environment  section  of  Site  4. 


c . Eco logical  Systems 


There  are  several  important  wildlife  ecosystems  found  in  Site  21. 
They  include  the  riparian  habitat,  brus.i  and  grasslands,  and  woodland. 

Riparian  vegetation  adjacent  to  streams  and  rivers,  such  as  the 
Russian  River,  Maacama  Creek,  Redwood  Crock  and  Franz  Creek,  is  located 
in  Site  21,  They  often  support  two  different  categories  of  animals.  One, 
animals  that  utilize  the  water  as  forage  and  feeding  areas,  and  two,  animals 
that  use  the  riparian  vegetation  as  cover  for  "homes"  . California  quail  may 
use  the  dense  riparian  brush  as  cover,  while  a raccoon  may  forage  on  the 
streamside  of  the  riparian  zone. 
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The  diversity  of  animals  in  a riparian  zone  is  dependent  upon  the 
diversity  of  plant  life.  A riparian  zone  consisting  of  trees,  brush  and 
grasses  (with  interspersed  open  space)  will  support  a greater  variety  of 
animals,  than  the  same  area  would  if  it  consisted  of  only  brush.  Any 
environmental  or  man-made  factor  that  influences  the  composition  of 
streamside  vegetation  will  affect  the  associated  wildlife. 

Grassland,  chaparral  and  oak  woodland  all  have  animal  species 
that  are  representative  of  the  area.  The  California  ground 

squirrel  would  be  a representative  animal  of  the  grassland.  The  California 
acorn  woodpecker  is  most  abundant  in  the  oak  woodland  and  might  there- 
fore be  considered  a representative  species  of  that  vegetation  type.  All 
vegetative  types  may  have  several  animals  that  may  be  categorized  as 
"representative"  of  the  area,  but  the  greatest  diversity  of  animal  species 
occurs  when  there  exists  an  "interface"  between  two  or  more  vegetative 
types  (ecotones) . In  ecotonal  areas  animals  from  both  habitat  types  may 
exist  along  with  versatile  animals  that  are  found  in  two  or  more  habitat 
types . 

Much  of  the  eastern  boundary  of  Site  21  consists  of  ecotonal  areas, 
particularly  in  the  area  west  of  Mt.  St.  Helena,  Knights  Valley  and  Franz 
Valley  areas.  Refer  to  the  vegetation  cover  types.  Figure  V-E-6,  for 
ecotonal  areas  between  adjacent  vegetative  types. 


The  Russian  River  and  its  tributaries  are  important  spawning  and 
nursery  areas  for  anadromous  fish  species  and  their  young.  Adequate 
flows  of  water  are  necessary  for  these  migrating  fish  to  reach  spawning 
areas.  Important  salmon  and  steelhead  spawning  migrations  often  occur 
in  the  autumn  when  stream  flows  may  be  at  their  lowest  point.  Clean 
water  and  stream  gravels  are  required  for  successful  spawning  or  hatching. 
Silt  deposits  are  detrimental.  Streams  must  be  passable  to  ascending  adult 
fish  and  descending  juvenile  fish.  Obstructions  blocking  streams  will 
prevent  adult  fish  from  reaching  spawning  areas  and  young  fish  from  escaping 
to  the  ocean . 

In  addition  to  natural  decimating  factors,  migrating  fish  also  face 
increasingly  serious  threats  to  their  survival  from  development  and  pollution. 
Increased  silt  loads  accompanying  ubiquitous  development  is  the  most 
serious  pollutant.  Other  pollutants  include  heavy  metals,  organic  wastes, 
and  thermal  effluent.  Gravel  dredging  operations  also  destroy  spawning 
beds  and  create  heavy  siltation  problems. 
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d.  Recreational  Resources 

The  gross  recreational  user  potential  available  to  Site  21  is  estimated 
at  105  million  visitor  days  per  year.  A lack  of  public  lands  limits  actual 
use  of  the  area,  especially  the  upland  regions.  Where  access  is  available, 
salmon  and  stcclhcad  fishing  on  the  Russian  River  and  its  smaller  tributaries 
is  quite  popular  and  successful.  Hunting  is  limited  primarily  to  deer  and 
quail.  Other  activities  include  camping,  hiking,  picnicking,  sightseeing, 
horseback  riding,  canoeing  and  kayaking. 

Present  Public  racilities:  The  Bureau  of  Land  Management's 
7,000-acre  holding  at  Pine  Mountain  and  a portion  of  the  3,139  acre  Robert 
Louis  Stevenson  Memorial  State  Park  are  the  only  publicly  owned  recreation 
sites  in  Site  21.  Both  are  primarily  day-use  facilities  with  no  improved 
camping  or  picnicking  sites  and  very  limited  access.  Hiking  trails  are  the 
only  recreational  improvements  in  either  area. 

Present  Private  Facilities:  The  preponderance  of  private  landholdings 
in  Knights  and  yMcxand.  r Valleys  and  their  surrounding  hillsides  has  channeled 
most  recreational  ac  :vity  into  private  concc'-ns  . Comp  Maacama,  Chailes  W. 
Elsbree  Park  and  Rancho  Los  Ojitos  are  popular  camping,  hiking,  and  horse- 
back riding  areas  whicii  are  privately  owned  and  operated.  Camp  Maacama 
occupies  about  100  acres;  it  contains  15  parking  units,  10  camping  units, 
and  about  3 miles  of  trails.  Charles  W . Llsbreo  Park  occupies  about  SnO 
acics;  it  contains  20  parking  units,  10  camping  units,  and  about  3 miles  of 
trails.  Rancho  Los  Ojitc'S  occupies  about  1 ,200  acres;  it  co'-hains  about 
10  inil'.'S  of  trails.  Estimated  current  usuage  for  these  three  is  5,500,  2,300, 
and  4,n00  visitor  days  per  year  respectively.  Projected  year  2000  usuage 
is  0,300,  3,900,  and  6,000  visitor-days  per  year,  respectively. 

Field  investnj  itions  of  Site  21  has  revealed  the  presence  of  several 
other  private  rccrcatn.'’-  ^'pera'ions.  Thunderbird  Ranch  on  State  Highway  128, 
approximately  3 miios  south  of  Alexander  Valley,  offers  camping,  swimming, 
horseback  riding  anc:  picnicking  to  summer  recrcators . Camping  and 
picnicking  facilities  arc  also  available  for  a fee  at  Alexander  Valley  Camp- 
ground, located  just  wes;  of  the  Russian  River  on  Alexander  Valley  Road. 

Smaller  facilities  worth  brief  mention  are  as  follows:  canoe  rental 
sites  on  the  Russian  RiV'  • at  Asti  and  Alexander  Valley  Road;  the  Geyser 
Rifle  and  Pistol  Club  on  U.  S.  Highway  101  two  miles  north  of  Geyserville; 
and  Mt.  St.  Helena  Trout  Farm  on  Ida  Clayton  Road  approximately  7 miles 
north  of  Kellogg . 


The  American  Whi'ewater  Affiliation  (AWA)  has  estimated  that  private 
canoeinn  and  kavakine  clubs,  rental  boaters  and  unattached  l^oaters  expend 


25,000  to  50,000  man-days  per  year  rafting,  canoeing,  and  kayaking  down 
the  Russian  River  from  Ukiah  to  the  ocean.  These  waters  rate  AWA  boating 
difficulty  ratings  of  Class  I and  III  (Ref,  30.) 

Hunter  and  Angler  Use:  The  1 970  California  Department  of  Fish 
and  Game  estimates  of  bag  and  hunter  numbers  for  Sonoma  County's  main 
game  species  are  listed  in  Table  V-E-6;  these  figures  represent  the  only 
comprehensive  hunter  use  estimates  available  for  Site  21  . 


Table  V-E-6 

1970  Hunter  Survey  - Sonoma  County* 


Bag  Hunters 


Pheasant 

6,800 

4,000 

Quail 

29,200 

4,500 

Dove 

34,400 

3,900 

Pigeon 

4,000 

1,000 

Jackrabbit 

35,800 

2,500 

Cottontail 

1,900 

500 

Tree  squirrel 

9,900 

1,300 

Ducks 

35,100 

3,300 

Geese 

500 

200 

Jacksnipe 

5,400 

900 

Coots 

11,900 

500 

Doer 

2,800 

7,500 

* Extracted  from  unpublished  records,  Calif.  Dept.  Fish  and  Game, 
Sacramento,  California, 


The  1972  Wildlife  Management  Unit  Reports  of  the  California 
Department  of  Fish  and  Game  estimate  the  1969-1971  3-year  deer  kill 
average  to  be  1 ,610  for  the  North  Bay  management  unit.  This  area  includes 
all  of  Sonoma  and  Marin  Counties  and  thus  is  not  site-specific  for  Site  21  . 

The  Russian  River,  which  flows  through  the  western  portion  of  the 
study  area,  is  rated  as  a Class  I salmon,  steelhead  and  warmwator  fishery 
in  the  California  Protected  Waterways  Plan.  Again,  angler  use  data  specific 
to  Site  21  are  not  available  but  estimates  for  the  entire  Russian  River  have 
been  made  by  the  California  Department  of  Fish  and  Game.  Salmon  fishing 
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draws  10,00(i  angler-days  per  year  use  yielding  about  0.2  fish  per  angler- 
day;  steelhcad  fishing  eonsuim  s 00,000  aiigler-days  per  year  yielding  a 
success  of  about  0.2  fish  per  anglc?r-day.  Warmwatcr  fishing  estimates 
are  not  available  (Ref.  32.) 

Open  Space:  Sonoma  County,  like  many  of  the  counties  in  California, 
IS  at  presen'  writing  a nc‘W  open  space  clement  to  their  county  general  plan 
in  order  to  me  t current  stati-  planning  standards.  Until  that  new  element 
is  completed,  the  1 Obd  Recreation  Plan  1 9BS  is  the  document  of  rc'Cord  for 
Sonoma  County  open  space  po’icy. 

Within  Sue  21,  there  arc  five  separate  land  categories  that  represent 
open  space  on  the  1964  plan  map.  Gcneially,  all  lands  west  of  the  Russian 
River  and  the  Bald  Mills  (excepting  uilian  arc-as  at  Healdsburg  and  Geyser- 
villcO  arc  designated  as  rural  area  and  arr  expected  to  be  slowly  developed. 
Tne  sleeper  sloi.'es  east  of  the  Russian  Rivc’r  and  north  of  Maacama  Cre-"  k 
and  the  highei  pc'ri'  ins  of  the  Bald  Mil  s a’-e  currently  classed  as  wateished. 
The  rt  siai ni'Kj  uolands  soutli  of  Maacas  a.  Creek  are  conservation  areas  and 
arc  be.-ing  maintairK'd  in  an  undevelopc  d state  to  take  advantage  of  their  scenic 
and  lecieation  potential.  A cnmn'r-rcia'  ircn  alien  arena  cast  of  Healdsburg 
on  the  Rnsssian  River  is  planned  to  ineorpo’atc  high  use  recreational  develop- 
ment with  an  uiban  a'mosphcre.  '!'he  tinal  open  space  designation,  regional 
parks,  is  scheduk'd  to  include  state  paiks  at  the  Petrified  Forest  and 
Mt.  St.  Helena;  a county  park  at  Mark  West  Springs;  and  a municipal  park 
west  of  Healdsburg  on  the  Russian  River. 

Future  Public  Facilities:  Two  state  lecreation  developments  arc 
proposed  within  Site  21's  boundaries.  One-,  at  Robert  Louis  Stevenson 
Memorial  Stale  Park,  is  simply  an  expansion  of  an  existing  facility.  The 
expansion  is  not  being  actively  pursued  at  this  time,  but  is  schecduled  to 
include  lands  down  the  western  slope  of  Mt  . St.  Helena.  The  other  state 
area,  at  the  Petrified  Forest,  is  also  an  inactive  project  at  present.  No 
land  acquisition  has  yet  taken  place. 

Sonoma  County  has  plans  for  a wayside  park  at  the  junction  of 
Redwood  Creek  and  the  Russian  River,  but  at  present  no  money  or  lands 
have  been  allocated  to  the  project  (Sonoma  County  Planning  Department, 

1964) . 


e.  Protected 


The  Russian  River  is  the  only  waterway  with  a "protected"  status 
in  Site  21  . It  is  classified  as  follows: 
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1.  Class  I premium  scenic,  fishery,  wildlife  and  recreational 
waterway . 

2.  Class  I salmon,  steelhead  stream,  and  warmwater  stream. 

3.  In  the  fisheries  waterways  evaluation  it  is  classified  as 
Class  II  salmon  river,  a Class  I steelhead  river,  and  a 
Class  II  shad  waters  (mouth  to  Healdsburg  Dam'. 

4.  Class  I inland  marsh  and  wetland. 


- Environmental  Setting  Without  the  Proj ect:  Cultural 

. Archaeological  and  Historic  Site  Locations 

The  archaeological  potential  of  Site  21  primarily  reflects  the  historic 
and  relatively  heavy  populations  of  Porno  Indians  who  inhabited  the  area. 

It  is  estimated  that  an  archaeological  site  exists  about  every  half-mile 
along  any  of  the  Site's  many  drainage  channels  (Ref.  11.) 

Site  21  has  what  may  be  considered  four  significant  historical  land- 
marks located  within  or  in'mediatcly  adjacent  to  its  limits;  only  one  being 
a registered  State  land  m,ark  (Refs.  11,  15.)  The  Italian  Swiss  Colony  at 
Asti  in  the  north  end  of  Sub-Area  21.1  is  California  R'-  gistered  Historical 
Landmark  No.  621.  This  agricultural  colony  was  estabushed  in  1881  and 
has  subsequently  become  a celebrated  wine  producing  enterprise.  The 
historical  landmark  monum.ent  is  erected  just  outside  the  Colony's  wine 
tasting  room,  this  being  'ocated  north  just  off  the  Asti  Road  segment  of  the 
Old  Redwood  Highway  ep'^osite  the  Asti  off-ramp  from  the  US  101  freeway. 

The  Colony's  pioneer  "Church  of  Our  Lady  of  Mount  Carmel"  is  the  second 
landmark;  it  is  located  about  1000  feet  north  of  the  Colony's  wine  tasting 
rooom  (see  Figure  V-E-5a.)  The  third  landmark  is  part  of  the  adobe  house 
of  Cyrus  Alexander  built  in  1845-46.  The  house  was  destroyed  in  the  1906 
earthquake  and  has  subsequently  been  incorporated  in  the  structures  of  the 
Alexander  Valley  grammar  school.  It  is  located  just  south  off  SR  128  near 
East  Soda  Rock  Lane  in  SuP-Arca  21.2  (just  south  of  the  boundary  v.’ith  Sub- 
Area  21.1.)  Thr  fourth  landmark  is  the  burial  grounds  of  the  pioneer  family 
of  IVilliam  Marcus  V/est  in  the  Spanish  land  grant  of  Rancho  San  Miguel 
located  "in  the  rolling  hills  of  Mark  West  Creek."  I nvestigation  indicated 
that  its  most  probable  location  is  just  outside  Site  21;  in  the  front  yard  of 
an  old  homesite  situated  just  west  off  a north-south  leg  of  Mark  West  Springs 
Road  located  south  of  the  community  of  Mark  West  Springs  (due  east  of  the 
eastern  perimeter  of  Sub-Area  21.3.) 

b.  Scenic  Locations 

There  are  two  "corridors"  officially  designated  by  the  State  of 
California  as  scenic  viithin  Site  21.  The  first  is  a corridor  along  the  Russian 
River;  it  has  been  designated  as  a premium  (Class  I)  scenic  waterway  in  the 
California  Protected  Waterways  Plan  from  Ukiah  through  the  Site  Area  and  on 
down  to  its  mouth.  The  second  is  SR  128  and  Red  Winery  Road  between 
Geyscrville  and  the  community  center  of  Alexander  Valley  (in  Sub-Area  21.1) 
which  together  form  a scenic  drive  tnat  has  been  officially  designated  as  such 
by  Sonoma  County.  There  arf-  no  currort  or  proposed  state  scenic  highways 
within  the  Site.  (Refs.  V~  39,92.) 


r-35 


Apart  from  official  scenic  designations,  the  Study  Site  has  many 
commanding  vistas  v^^hich  show  off  the  beauty  of  the  low  rugged  and  timbered 
mountains  and  the  small  valleys  of  the  Site.  Some  of  these  are  indi- 
cated in  the  view  presented  in  Figures  V-E-5a  and  5b. 

These  scenic  values  are  somewhat  marred  by  the  near  universal 
appearance  of  roadside  refuse  scattered  all  along  the  edges  of  the  Study 
Site's  many  roads,  major  and  minor,  and  which  are  concentrated  particularly 
at  natural  and  specifically  provided  stopping  and  pull-off  viewing  areas. 

The  universal  "indicator"  of  this  is  the  beer  can. 


: - Environmental  Settini^  Without,  the  Project:  Putli'’*  neal*h 

(Refer  to  Volume  VI;  TFCHNICVL  APPl’NDrx  - 
THE  PUHLIC  HL^^TH  ''MPLlC'-TIOigS  OF  L/>-ND 
application  of  WAfT'.M'ATER  AIC  RESIL’JAL  FOLIDS) 


6 - Environmental  Impacts 


a.  Impact  1 

The  first  impact  of  wastewater  land  application  would  be  a change 
in  the  temperature  of  waters  receiving  wastewater  runoff. 

Discussion:  An  increase  in  the  water  temperature  of  the  Russian 

River,  Maacama  Creek,  Redwood  Creek  and  Franz  Creek  could  seriously 
impair  or  destroy  salmon,  steelhead  and  sculpin  populations.  Temperature 
requirements  of  the  anadromous  salmonids  are: 

Migration  routes  (adults  - 45-68°F 

Spawning  areas  - 45-55°F 

Rearing  areas  (juveniles)  - 50-68°F 

Water  temperatures  found  in  the  Russian  River  near  Healdsburg 
during  the  time  of  migration  range  from  44-63°F.  Water  temperatures  in 
Franz  Creek  range  from  44.5  to  69°F.  Low  flows  in  Franz  Creek  in  the 
summer  will  frequently  cause  an  increase  in  the  water  temperature. 
Temperatures  for  Maacama  Creek,  which  is  a major  tributary  to  the  Russian 
River,  range  from  45  to  67°F.  During  extremely  low  {<2  cfs)  flows  in  the 
summer,  water  temperature  may  rise  to  77°F. 

Water  temperatures  exceeding  68°F  for  any  long  period  of  time  may 
kill  silversalmon  fingerlings  which  remain  in  freshwater  streams  for  up  to 
two  years  before  downstream  migration.  Young  steelhead  which  may  stay 
in  a stream  for  one  year  may  be  similarly  affected. 

Wastewater  warmed  by  the  sun  for  long  periods  of  time,  such  as 
during  row  crop  irrigation  or  pasture  flooding,  could  infiltrate  into  the 
subterranean  water  supply  and  raise  the  mean  temperature  of  this  water. 
Groundwater  eventually  drains  into  nearby  streams  and  thereby  may 
regulate  the  mean  water  temperature  of  streams.  A warmed  subsurface 
water  would  raise  stream  temperatures. 

Remedial,  Protective  and  Mitigation  Measures:  Restrict  input 

water  temperatures  of  coldwater  streams  to  levels  within  optimum  salmonid 
requirements . 

Limit  wastewater  application  to  drainages  without  important 
salmonid  populations. 
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Undertake  studies  to  measure  potential  effects  of  this  impact. 
b. Impact  2 

The  second  impact  would  oe  the  loss  of  vegetation,  wildlife  habitat 
and  wildlife  on  areas  used  for  ci.  position  of  excess  excavation  resulting 
from  construction  of  uroiect  fc.ilur’S. 

Discussion,  and  Kerned’ a : , Protective  and  Mitigation  Measures: 
Refer  to  the  discussion  of  lmpd''t  i3  tor  ftite  I (Section  Ff-6m)  . 


c ■ Impact  3 

The  third  Impact  w u!d  be  ‘no  ^os’:  of  wild  land  habitat  permanently 
committed  pumping  stat  >ns  , imocun d’^ient  sites  and  facilities 
maintenance  ■'oads  , and  o’  ovr  -s  .;r'  ic  * distribution  systems. 

Discussion,  and  -v-med’i'^  p-  'tpr'-'-.c  and  Vit’qation  Measures: 
Refer  to  the  c’lscussior  o‘  p ' i?  ^ • ' 4 (Se~  ao!i  R-61). 


Impact  4 


The  fourth  impact  wou^d  be  the  change  in  the  species  association 
because  of  the  change  in  land  use  pr  duced  by  the  introduction  of 
additional  moisture. 


Discussion:  The  application  of  wastewater  in  the  amount  proposed 

(90.0  acre-feet  per  acre  pe'  year'  ‘c  ‘•lO  rapid  infiltration  areas  would 
eliminate  all  present  vegetat-.o’  .,pd  ^.<--'rite  marsh  land.  Knight's  Valley, 
Alexander  Va'.ey,  south  Hon'd.  :)u’'g  area  (Sub-Site  21.3)  are  the  areas 
that  will  receive  the  grea'e  ' impao’.s. 


Remed.'al,  Protoo*'ive  a ‘ ' on  Measures:  A change,  in  eco- 
systems wool  '•  tTod.ico  a d'  o'  .*  ' ’ •''xip'.y.o  ^lora  and  i^ainH,  while 

gaining  a now  ^'pocios  assoc  r .^>n  ou  tr  .'.y  dovcl.rp  ng  aahitar.  The 
loss  of  the  flora  and  fauna  o‘  •’’>  ■ ■;  cm  cannot  be  natigatod  in 

place  or  ir.  kind.  Manaur>ni>  i'  'es  need  to  'oe  taken  to  provide  the 

most  benei^iciai  replacement  cr ''imun it'- . To  lessen  the  changes  to  the 
ecosystem,  less  waste-water  v.  av-ld  r’3v<'>  to  be  applied.  Animal  species 
that  would  be  j-dected  by  a c'-  fug'-  ;n  i-cosystcms  can  be  ascertained  from 
the  species  be  (Anpendix  A)  , ■-  -amirvio  the  habitat  and  food  habits 
column  of  these  ‘ables.  Tot  ‘ a’‘-,'le  • if->  creation  of  ma^sh  nr  wet  meadow 
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habitats  in  the  rapid  infiltration  areas  would  create  habitat  more  suitable 
for  marsh  dwelling  animals.  Marsh  dwelling  mammals,  such  as  raccoons, 
and  marsh  dwelling  birds,  such  as  herons  and  egrets,  would  appear.  The 
typical  new  environment  may  be  determined  when  a more  detailed  manage- 
ment plan  is  proposed. 

The  creation  of  marsh  lands,  while  an  adverse  impact  for  the 
agricultural  associated  wildlife  on  the  pre-existing  cropland,  will  provide 
habitat  for  the  many  species  which  are  dependent  on  a marsh  environment. 
As  marsh  lands  statewide  have  been  seriously  reduced  in  acreage  with  the 
encroachment  of  man,  production  of  permanent  marsh  habitat  would  be 
beneficial  and  a valuable  ecosystem  in  view  of  the  limited  amounts  of 
marshland  presently  available. 


e.  Impact  5 

The  fifth  impact  would  bo  the  change  in  the  micro-climate  caused 
by  the  increased  available  moisture. 

Discussion , and  Remedial,  Protective  and  Mitigation  Measures : 
Refer  to  the  discussion  of  Impact  4 for  Site  5 (Section  C-6d). 


{.  Impact  b 

The  sixth  impact  would  be  the  possible  accelerated  eutrophication 
of  surface  waters  in  Site  2 1 by  increased  biostimulants. 

Discussion:  Recovered  wastewater  draining  into  the  Russian 

River  and  its  tributary  streams  by  surface  and  subsurface  drainage  will 
increase  biostirnulants  in  the  water.  The  estimated  quality  of  recovered 
water  is: 


Surface 

Drainage 


Subsurface  Dra i nage 
Forest 
Pasture,  Rapid 

and  Crop  Infiltration 


Total  nitrogen 
(TN) 

Total  phosphorous 
(TP) 


6-20  mg/l 


21-70 


I 
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TN  and  TP  objectives  have  not  been  set  by  the  North  Coast  Water  Quality 
Control  Board  for  discharge  into  the  Russian  River.  But,  they  do  prohibit 
the  discharge  of  biostimulants  "which  promotes  aquatic  growths  in  the 
receiving  waters  to  the  extent  that  such  growths  cause  nuisance  or  damage 
any  beneficial  use," 

The  consequences  of  increasing  biostimulants  to  these  levels 
would  be  the  creation  of  algal  "blooms"  which  in  turn  may  be  odoriferous 
and  unsightly.  Total  nitrogen  levels  higher  than  I mg/l  and  phosphorous 
levels  about  0.  I mg/l  generally  encourage  noticeable  growth  of  algae. 

The  Russian  River  near  Healdsburg  had  total  nitrogen  concentrations  of 
0.2  I mg/l  (August  1 966). 

The  oxygen  requirements  by  algae  during  indigenous  respiration 
and  during  decomposition  may  cau'e  oxygen  depletions  serious  enough  to 
Impair  fishlife. 

The  unsightly  appearance  of  water  experiencing  algae  blooms  and 
the  possibility  of  fish  kills  will  reduce  the  recreational  potential  of  the 
resort  area . 

Remedial,  Protective  and  Mitigation  Measures:  Monitoring  of  all 

outflows  will  be  necessary  to  contto'  ^he  water  quality  of  the  effluent. 

Pre-  or  post-application  t'^ealm'^nt  of  waters  high  in  TN  or  TP  to 
prevent  degradation  of  surface  or  groundwater. 


q.  Impact  7 

The  seventh  impact  would  be  the  reduction  in  the  water  quality  of 
water  recovered  from  surface,  subsurface  and  ground  waters. 


Discussion:  The  estimated  recovery  water  (Table  V-A-7)  contains 

total  dissolved  solids  (TDS)  in  concentrations  that  could  degrade  the  water 
quality  of  Site  2 1 , 


TDS 


Surface  Groundwater  or 

Drainage  Subsurface  Drainage 

Forest 

Pasture,  Rapid 

anti  Crop  Infiltration 


Existing  water  51-226  300 

Recovery  water  400-1000  800-2000 


I 
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IDS  for  the  middle  Russian  River  in  the  northeast  corner  of  Sonoma 
County  ramjed  from  113-20G  ppm  (parts  per  million).  The  rapid  infiltration 
areas  proposed  for  this  area  of  the  Russian  River  may  increase  the  TDS  of 
the  river.  Surface  and  subsurface  drainage  of  the  Knight's  Valley  area 
will  affect  water  quality  in  Redwood  Creek  which  empties  into  Maacama 
Creek,  a tributary  to  the  Russian  River. 

High  TDS  (over  1,000  mg/1)  is  suspected  of  reducing  reproductive 
capacities  in  some  fish  species  such  as  the  Centrarchids  and  Cyprinids 
(sunfish  and  carp) . 

Remedial,  Protective  and  Mitigation  Measures:  Monitoring  of  all 

outflows  will  be  necessary  to  control  the  water  quality  of  the  effluent. 

Pre-  or  post-application  treatment  may  be  necessary  to  prevent  degradation 
of  surface  or  ground  waters. 


h.  Impact  8 

The  eighth  impact  would  be  an  increased  biostimulant  load  into 
surface  waters  by  increasing  livestock  on  pasture  areas. 

Discussion:  Portions  of  Knight's  Valley,  Alexander  Valley , and 

the  south  Healdsburg  (Sub-Area  21.3)  area  are  presently  used  for  livestock 
grazing,  especially  in  Knight's  Valley.  The  application  of  treated  waste- 
water  onto  these  areas  and  surrounding  brush  and  forest  areas  will  increase 
the  pasturage  available  to  these  animals,  because  of  year-round  grass 
growth . 


This  would  allow  more  livestock  to  be  grazed  on  the  same  amount 
of  land.  Livestock  produce  6 to  H times  the  waste  load  of  humans  which 
would  greatly  increase  the  biostimulants  (TN  and  TP)  in  surface  and  sub- 
surface drainage.  This  increase  could  cause  eutrophication  problems  in 
streams  of  the  area. 

Remedial,  Protective  and  Mitigation  Measures:  Provide  a buffer 

zone  between  stream  channel  and  pasture.  Keep  cattle  away  from  stream 
(this  will  not  completely  solve  the  problem). 

Limit  the  amount  of  livestock  that  can  be  grazed  on  a given  water- 
shed. 
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1.  Impact  9 

The  ninth  impact  would  be  TDS  buildup  in  soils  that  receive 
treated  wastewater. 

Discussion,  an d Remedial  , Protective  and  Mitigation  M ensures ; 
Refer  to  the  discussion  ol  Impact  7 for  Site  5 (Section  C-6e). 


j . Impact  10 

The  tenth  impact  would  be  the  loss  of  recreation  opportunity  and 
potential  due  to  a reduefion  in  water  quality  and  in  the  quantity  and 
quality  of  vegetation,  tish  and  wildlife  in  Site  21. 


Discussion:  The  gross  recreation  potential  available  to  this  area 

was  estimated  to  be  105  million  visitor  days  per  year.  The  Russian  River 
provides  kayaking,  canoeing,  swimming,  fishing,  boating,  etc.  (see  page  E-31). 
In  order  to  determine  how  sensitive  these  uses  are  to  the  quality,  more  study  is 
requirec|^.^^^^^.^j  ^ Protec^i-’e  and  Mitigation  Measures:  Monitor  water- 

, courses  that  are  receiving  ;ecovered  wastewater  to  control  and  keep  the 
water  quality  within  th'-  objectives  of  the  Califcmnia  Regional  Water  Quality 
Control  Board  for  the  Nor'h  Coast  Region  (sec  Ref.  14). 


Control  was'ewater  quality  pre-  and  post-application  to  insure 
acceptable  water  quality  of  wafers  discharged  into  recreational  waterways. 


k_^ Impact  II 

The  eleventh  impact  would  be  the  possible  increase  in  heavy  metals 
and  organic  solvents  which  may  be  toxic  to  fish  and  wildlife. 

Discussion:  Heavy  metal  concentrations  in  the  wastewater  could 

become  concentrated  in  plant  and  animal  tissue;  however , pre-application 
treatment  of  the  wastewater  should  greatly  reduce  this  likelihood. 

The  Mericoma  Qui''ksii\er  Mine  is  located  in  the  southern  Alexander 
Valley  near  Jimtown.  The  mine  is  located  in  a proposed  rapid  infiltration 
area  or  pasture  area. 

The  possible  )nar<--,isp  in  mercury  in  the  surface  waters  from  this 
source  could  be  haiiai  i'-'.'s  *o  fish  and  wildlife. 
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Methylmercury , the  biologically  toxic  form  of  mercury,  is  produced 
under  anaerobic  conditions  and  in  the  presence  of  organic  acids.  It 
accumulates  in  animal  tissue,  increasing  in  concentration  as  it  moves  up 
the  food  chain.  Predator  species  such  as  black  bass,  herons,  grebes 
and  man  build  up  the  highest  concentrations.  Infiltration  of  wastewater 
through  mercury-laden  soils  may  accelerate  these  processes. 

Remedial,  Protective  and  Mitigation  Measures:  Heavy  metal  and 

organic  toxicant  concentrations  in  the  treated  wastewater  will  be  removed 
to  trace  amounts . 

The  status  of  the  Mericoma  Quicksilver  Mine  should  be  determined. 

The  area  around  the  mine  could  be  eliminated  as  a possible  waste- 
water  disposal  site. 


1.  Impact  12 

The  twelfth  impact  would  be  the  possible  increase  in  wildlife 
diseases  due  to  the  application  of  wastewater. 

Discuss  ion:  Coastal  deer  are  afflicted  by  several  parasites  and 

diseases  that  may  be  complicated  by  wastewater  application.  Refer  to 
(auction  D-37b)  on  wildlife  diseases  for  a complete  discussion  of  each 
disease . 

The  lung  worm  Parelaphostrongylus  odocoilei  infects  deer.  Its 
complicated  life  cycle  involves  snails  and  slugs  in  intermediate  hosts 
for  the  parasite.  Wastewater  application  could  increase  the  intermediate 
host  by  creating  a more  moist  micro-environment  suitable  for  its 
propagation . 

"Stomach"  worms  are  responsible  for  the  greatest  loss  of  deer  in 
California.  Three  species  of  stomach  worms  are  several  of  the  more 
common  serious  ones:  Oesophagostomum  vcnulosum,  Ostergagia 


circumcincta  , and  N ematodirus  filicollis  . These  parasites  have  direct 
transmission,  eggs  pass  in  fecal  material  of  deer,  hatch,  and  the  larvae 
crawl  on  grass  blades  to  be  eaten  by  deer.  The  application  of  wastewater 
will  create  more  pasturage;  this  could  be  utilized  by  deer  especially  if 
good  quality  browse  is  not  available.  Any  additional  use  of  grass  could 
increase  the  incidence  of  stomach  worms  among  deer. 


Sheep  grazing  on  pasture  may  increase  exposure  of  deer  to  stomach 
roundworms  by  increasing  the  incidence  of  the  parasite.  Parasite 
infection  is  most  common  during  late  winter  when  the  grass  is  green  and 
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the  larvae  have  a better  chance  to  survive.  Continual  application  of 
wastewater  would  create  difficulties  in  controlling  the  parasite, 
especially  for  sheepherders. 

I 

Another  parasite,  the  liver  fluke  (Fasciola  hepatica)  is  common  to 
sheep,  cattle  and  deer  but  is  more  serious  in  sheep.  This  fluke  has  a 
freshwater  snail  as  an  Intermediate  host.  Application  of  wastewater 
could  increase  water  flows  in  intermittent  streams  creating  additional 
habitat  for  the  snail  intermediate  host.  Additional  problems  would  ensue 
if  streams  or  standing  pools  of  water  were  in  pasture  areas  reociily  avail- 
able to  livestock  and  deer. 

A protozoan  disease  anaplasmosis  (Anaplasma  marginale)  infects 
deer  and  cattle.  Transmission  of  the  disease  is  caused  by  ticks  primarily, 
and  secondarily  by  mosquitoes,  horse-flies  and  other  biting  insects. 

Wastewater  application  should  be  conducted  in  a way  to  not 
encourage  mosquito  breeding. 

Remedial,  Protective  and  Mitigation  Measures:  Initiate  control 

measures  that  would  reduce  the  number  of  intermediate  host  species. 

Apply  wastewate'-  to  pasture  areas  in  quantities  small  enough  to 
prevent  formation  of  permanent  pools  of  water. 

Prevent,  whenever  possible,  accumulation  of  excess  standing 
water  in  pastures  by  pumping  or  draining  out  water. 

m.  Impact  1 3 

The  thirteenth  impact  would  be  the  possible  establishment  of  a 
fishery  in  intermittent  streams  where  flows  have  been  increased  by 
drainage  of  wastewater. 

Discussion:  If  the  quality  of  recovered  water  is  high,  fish  may 

immigrate  into  streams  whe-e  the  water  flow  has  been  increased  by 
drainage  of  wastewater.  If  the  water  is  cool  (68°F  or  less),  fish  such  as 
salmonids  will  use  the  stream  along  with  warm-water  fish  species  such 
as  Centrarchids  (sunfish)  and  Cyprinids  (carp  and  minnows).  Although 
Increasing  fish  habitat  would  be  beneficial,  the  additional  moisture  would 
create  more  habitat  for  intermediate  hosts  and  vectors  of  some  deer 
parasites  and  diseases. 
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Remedial,  Protective  ond  Mitiqntion  Measures:  The  extent  to 

which  the  increased  wiiter  would  creciie  a higher  disease  potential  by 
increasing  intermediate  host  or  vector  species  of  wildlife  would  have  to 
be  studied  and  weighed  against  increasing  fish  habitat,  the  latter 
generally  considered  to  be  beneficial.  Some  fish  species  may  aid  in 
controlling  intermediate  host  or  vector  species. 


n.  Impact  14 

The  fourteentli  impact  v,^ould  be  a change  in  scenic  recreational 
value  of  the  area . 

Discussion:  If  the  source  of  water  is  known,  above-ground  dis- 

tribution facilities,  spraying  heads,  and  misting  heads  would  be  aesthe- 
tically displeasing  to  persons  using  recreational  facilities  in  Site  21. 

The  Russian  River  is  a scenic  waterway,  enjoyed  by  many  persons, 
especially  during  the  summer  months.  Private  campgrounds  found  in  the 
area  include  Camp  Maacama , Alexander  Valley  campground,  T-Bird  Ranch, 
and  Rancho  Los  Ojitos.  Highway  101  and  other  surface  roads  offer  scenic 
views  that  would  be  marred  by  project  facilities. 

Remedial , Protective  and  Mitigation  Measures:  Exclude  public 

and  private  recreational  facilities  as  wastewater  application  zones. 

Make  a buffer  strip  around  wastewater  application  areas. 

Use  natural  vegetation  to  hide  project  facilities  whenever  possible 
from  highways,  recreation  areas  and  private  residences. 

Plant  native  vegetative  species  if  on-site  vegetation  is  not 
adequate . 

o.  Impact  15 

The  fifteenth  impact  would  be  the  effect  of  wastewater  storage 
reservoirs  on  the  fish  and  wildlife,  vegetation  and  recreational  potential 
of  Site  2 1 . 

Discuss  ion:  Storage  reservoir(s)  would  bo  built  to  impound  waste- 

water  for  future  distribution.  The  vegetation  and  wildlife  habitat  in  these 
locales  would  be  lost.  Wildlife  would  br'  displaced  into  surrounding 
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habitat.  If  the  carrying  capacity  of  adjacent  lands  were  low  for  that 
particular  species,  the  disp'aced  animals  would  probably  survive.  If  the 
carrying  capacity  for  any  species  is  exceeded  on  adjacent  lands,  the 
numbers  of  this  species  will  be  reduced.  The  present  land  use  would  be 
lost  in  areas  inundated  by  wastewater  holding  reservoirs. 

The  reservoirs  would  create  a different  ecosystem.  Animals  and 
plants  associated  with  water  edges  could  occur.  Fish  could  be  c.slablished 
if  water  quality  permitted  it.  Recreation  on  the  reservoirs  could  exist  if 
water  quality  met  public  health  standards  for  bodily  contact.  (See  "Water 
Growth  Criteria  " . ) 

Remedial,  Protective  and  Mitigation  Measures:  The  elimination  of 

native  flora  and  fauna  and  the  loss  of  the  land  to  reservoirs  cannot  be 
mitigated . 


p.  Impact  16 

Generation  of  unpleasant  odors. 

Discussion,  and  Remedial,  Protective  and  Mitigation  Measures: 
Refer  to  the  discussion  of  Impact  21  lor  Site  5 (Section  C-6u). 

q.  Impact  17 

The  seventeenth  impact  would  be  increased  mosquito  and  midge 
populations . 

Discussion  , and  Rem edial.  Protective  and  Mitigation  Measures : 
Refer  to  the  discuss'-'o  o:  Imp  iCt  16  for  Site  5 (Ser':ion  C-6p). 


r.  Impact  18 

The  eighteenth  impact  would  be  the  possible  inc'^case  in  stream 
turbidity  caused  by  ine’-*''ased  runoff. 

Discussion  _a nd  RoTiedi a 1 , Protective  and  M liqal  on  Measures : 
Application  of  wostc"Aji  t to  S.te  21  could  inciec-  e stream  turbidity  through 
several  mechanisms.  Refer  tc  the  discus.sion  of  'his  topic  relative  to 
Impact  8 for  Site  28  (Sre-tien  C-Gh).  Stream  turVjidity  could  bo  an 
Important  problem  s-Uyn  b^'^orc  wastf'v.'ate’-  oq  -U-  r.'-'  used  to  c.’"eate 
perennial  st^ear"  w '■  e*  if.ore  : n'rtrm  i‘ t^  nt  s>rr->’r,s. 
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s.  Impact  19 

The  nineteenth  impact  would  be'  the  possible  degradation  of  the 
recreational  fishery  due  to  increased  parasite  and  disease  loads  introduced 
by  the  application  of  treated  wastewater. 

Discussion,  and  Remedial,  Protective  and  Mitigation  Measures: 
Refer  to  the  discussion  of  Impact  15  for  Site  4 (Section  B-6o). 


t.  Impact  20  j 

The  twentieth  impact  would  be  the  introduction  of  fish  diseases  and  i 

parasites  into  new  areas  by  the  application  of  treated  wastewater.  j 

I 

Discussion,  and  Remedial,  Protective  and  Mitigation  Measures : 

Refer  to  the  discussion  of  Impact  16  for  Site  4 (Section  B-6p) . 


u .  Impact  2 I 

The  twenty-first  impact  would  be  the  increase  in  the  intermediate 
hosts  (molluscs  and  copepods)  of  fish  parasites  by  the  application  of 
treated  wastewater. 

Discussion,  and  Remedial,  Protective  and  Mitigation  Measures ; 
Refer  to  the  discussion  of  Impact  17  for  Site  4 (Section  B-6q). 


V.  Impact  22 

The  twenty-second  impact  would  bo  the  increase  in  stress  factors 
of  fish  and  their  relationship  to  the  susceptibility  of  fish  to  disease  and 
parasitism. 

Discussion:  Refer  to  the  discussion  of  this  topic  under  the  long-  | 

term  impacts  for  Site  18,  Impact  24  (Section  D-6x).  ' 

1 


w . Impact  23 

The  twenty-third  impact  would  be  the  increase  in  fish  diseases 
because  of  higher  water  temperatures  of  recovered  wastewater  and  increased 
bacterial  growth. 
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Discussion:  Refer  to  the  discussion  of  this  topic  under  the  long- 

term impacts  of  Site  18,  Impact  2 5 (Section  D-6y), 

X.  Summary  of  Sensitive  Areas 

Figure  F-E~l  delineates  the  location  of  environmentally  "sensitive" 
areas  in  Site  21.  "Sensitive"  areas  are  those  which  have  serious  impact 
potential  under  the  proposed  project  in  terms  primarily  of  fish,  wildlife,  ve- 
getation, and/or  recreation.  Areas  of  prime  Importance  would  generally  be 
waterways,  existing  and  proposed  recreational  facilities  and  areas,  prime 
wildlife  habitat,  the  actual  locale  of  rare  or  endangered  species,  unique  ve- 
getation, notable  scenic  locations  and  vista  points,  etc.  Urban,  industrial, 
and  agricultural  lands  are  usually  not  considered  highly  "sensitive"  areas. 

The  "sensitive"  areas  of  Site  21  consist  of:  (1)  the  Russian  River  all 
through  the  Site  Area,  (2)  Sausal  Creek  in  ‘^ub-Area  21.1,  (3)  Maacama  Creek 
and  its  major  tributaries,  Briggs,  Redwood,  -nd  rr^nz  Creeks  in  Sub-Area 
21.2,  (4)  two  sections  of  scenic  highway  in  Sub-Area  21.1,  Red  Winery  Road 
Just  north  of  the  Jimtown  community  center,  and  US  101  roughly  parallel  to 
the  Russian  River  and  west  of  it,  anc  (5)  several  coniferous,  Redwood  forest 
areas;  one  in  the  western  part  of  Sub-Area  21.1  Just  west  of  Geyserville  , and 
three  in  Sub-Area  21.2  - one  in  the  vacinity  of  Mt.  Helena  at  the  eastern  per- 
imeter - another  just  west  of  Knignts  Valley  in  the  vacinity  of  the  confluence 
of  Redwood  Creek  with  Maacama  Creek  - and  the  third  along  upper  Franz 
Creek  and  north  of  Franz  Valley. 
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F.  WASTETvVATFR  LAND  APPLICATION  SITE  27; 
THL  SALINAS  VALLEY  AREA 


1 - Project  Development  j 

i 

a.  Present  Land  Use  ' 

I 

Site  27  is  located  in  the  northeastern  corner  of  Monterey  County  and 
projects  slightly  into  the  northwestern  corner  of  San  Benito  County  just  South 
of  San  Juan  Bautista.  It  lies  east  of  Monterey  Bay  and  generally  east  of  the  |' 

Salinas  River.  The  City  of  Salinas  and  Santa  Rita  are  located  about  3 miles  ' 

west  of  the  central  part  of  the  Site's  western  perimeter.  Monterey  lies 
17  miles  to  the  southwest,  Iiolhster  8 miles  to  the  nortneast,  Watsonville 
and  Santa  Cruz  about  5 and  30  miles  respectively  to  the  northwest;  Soiedad 
7 miles  to  the  southeast.  Chualar  and  Gonzales  lie  within  the  Site's  |, 

southwestern  edge.  Metropol dan  San  Jose  lies  about  40  miles  to  the  north.  | 

Site  27  includes  most  of  the  western  slopes  and  foothills  of  the  Gabilan 
Mountain  Range  which  drain  into  the  Salinas  River  from  a point  roughly 
north  of  Gonzales. 

The  eastern  perimeter  of  Site  2 7 is  provided  by  the  drainage  divide  {'■ 

of  the  Gabilan  Mountain  Range  between  the  San  Benito  River  watershed  t 

(Tributary  to  the  Pajaro  River)  on  t;ie  east  and  the  Salmas  River  watershed  ; 

on  the  west;  the  southern  two-thirds  of  this  ridge  line  also  being  the 

Monterey-San  Benito  County  line.  The  northern  perimeter  is  provided  by  a j 

drainage  divide;  the  Elkhorn  Slough  watershed  lying  to  the  north  of  it  out- 
side Site  27;  areas  within  Site  27  lying  south  of  it  and  draining  into  the  j; 

upper  part  of  the  Temblaearu  Slough  drainage.  The  western  perimeter,  from  I 

north  to  south,  is  provided  oy  (1)  e low  drainage  divide  betw'cen  Site  27 
areas  on  *h^  east  and  areas  on  *hc  west  draining  into  Elkhorn  Slough,  the  j 

line  running  about  half  a m le  west  of  U.3.  iOl  and  Miguel  Canyon  Road,  t 

(2)  a tributary  channel  of  '"'•■•'.ibiadera  Slough  casterlv  tow'ard  the  junction  of  ; 

Herbert  and  San  Juan  G.'adr  '\oad.s,  (3)  perbert  Road,  Old  Stage  Road,  ■ 

William  Road,  Alisal  Road,  end  i.'artnell  Road  and  its  southern  projection  to  the 
Salinas  River,  and  (4)  the  Sa’ i Uus  River  to  Gonzales  River  Road,  The  ; 

southern  perimeter,  from  west  t ■ rast,  is  provided  by  (1)  Gonzales  River 
Road,  (2)  Gloria  Road,  (3)  McC  oy  Creek,  and  (4)  a creek  along  Shadey  Lane  ^ 

Canyori  easterly  to  its  headwatei s area  and  the  drainage  divide  of  the  | 

Gabilan  Mountain  Range.  Use  F'jurcs  V-G-1  and  V-G-2  for  location 

reference.  ' 

Site  27  occupies  about  141  ,'tOO  acres.  For  study  purposes,  it  has  | 

been  divided  into  five  sub-areas  as  shown  in  Figures  V-F-1  and  2.  These  f 
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sub-areas  and  their  areas  are  as  follows: 


Sub-Area  No.  Sub-Area  Designation 


Area  in  Acres 


27.1  Gabilan  Creek  23,300 

27.2  Quail  and  Chualar  Creeks  47,700 

27.3  Tembladera  Creek-Prunedale  10,400 

27.4  Natividad  and  Alisal  Creeks  28,900 

27.5  Johnson  Creek-Gonzales  31,100 


Agriculture  is  the  most  extensive  land-use  in  Site  27.  It  dominates 
about  two-thirds  of  the  Site,  all  of  the  Salinas  Valley  flatlands  and  most 
of  the  foothills,  intermountain  finger  valley  bottomlands,  and  the  lower 
slopes  of  the  Site's  hills  and  small  mountains.  Irrigated  crop  cultivation, 
sugar  beets  and  truck  and  table  vegetable  crops,  tend  to  prevail  in  the  flat- 
lands  closest  to  the  Salinas  River  while  dairy  and  beef  pasturage  are  pre- 
valent in  the  upper  flatlands , narrow  valleys  and  lower  hill  and  small 
mountain  slopes.  Several  large  feed  lot  operations  are  located  in  Sub- 
Areas  27.2  and  27.5  while  several  greenhouse  operations  are  scattered  in 
Sub-Areas  27.2  and  27.4.  There  is  also  a small  amount  of  dry  cereal 
farming  and  sheep  pasturing  in  the  canyon  bottomlands  of  Sub-Areas  27.1 
and  27.4,  and  the  beginnings  of  significant  irrigated  grape  cultivation  or 
vineyards  in  the  upper  flatlands  of  Sub-Areas  27,2  and  27.5.  A few 
orchards  occur  in  sites  located  in  canyon  bottomlands  and  upper  Salinas 
Valley  flatlands. 


Open  lands  are  the  next  most  extensive  land-use  and  consist  of 
chaparral  and  hardwoods  which  occupy  the  higher  elevations  of  the  Site. 

Site  27  has  a moderately  extensive  system  of  roads,  particularly  in  the 
western  flatlands.  The  most  important  of  these  is  the  freeway,  U.S.  101. 
Residential  land-use  and  spotty  urban-commercial  development  is  scatte.'ed 
extensively  all  along  these  roadways  and  is  concentrated  around  the 
communities  of  Chualar  (Sub- Area  27.2),  Gonzales  (Sub-Area  27.5),  and  all 
through  the  Prunedale  area  of  western  Sub-Area  27.3,  generally  in  those 
areas  closest  to  Salinas.  Residential  development  throughout  the  Prunedale 
area  is  predominantly  of  the  semi-suburban-to-exurban  type,  generally 
middle  and  lower  income  in  quality  and  style  together  with  significant 
amounts  being  almost  rural-slum  in  condition.  Roadside  commercial 
development  in  this  area  is  indiscriminate  and  of  comparable  quality,  com- 
plete with  junkyards  and  a proliferation  of  gas  stations.  One  significant 
industrial  land-use  exists,  the  quarry  operation  of  Kaiser  Refractories  just 
east  of  Old  Stage  Road  in  the  northernmost  tip  of  Sub-Area  27.4.  This 
operation  has  resulted  in  extensive  excavations  into  the  700-to-900  foot 
high  hills  in  the  immediate  vicinity.  Recreational  and  associated  land-uses 
are  rather  limited.  The  significant  recreational  facility  is  the  Fremont  Peak 
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State  Park  located  astride  the  major  eastern  perimeter  divide  of  Sub-Area 
27,1  in  the  headwaters  area  of  Mud  Creek  (the  major  tributary  of  Gabilan 
Creek) . 

Relative  to  future  development,  the  U.S.  Bureau  of  Reclamation’s 
plans  for  their  San  Felipe  Project  include  diversion  of  irrigation  water 
supplies  from  the  Central  Valley  to  the  northern  part  of  Site  27.  The  Corps 
of  Engineers  is  also  currently  doing  a flood  control  study  of  the  Salinas 
River  Valley  which  may  result  in  so  ne  proposed  new  works.  Flows  in  the 
lower  river  area  may  be  affected.  Some  areas  along  the  river  edge  in  Sub- 
Area  27.5  are  currently  subject  to  flooding  during  heavy  winter  storms. 


Development  Objectives 


Site  27  is  considered  representative  of  a number  of  potential  land 
application  sites  located  in  the  interior  of  the  Coast  Range.  Site  27  offers 
a potential  for  managed  forests  (particularly  Monterey  pine)  for  irrigated 
crops  on  the  valley  floor  and  for  irrigated  pasturage  on  the  upper  valley 
slopes.  The  application  of  wastewater  for  irrigated  crop  cultivation  and 
pasture  enhancement  could  continue  this  type  of  agricultural  land-use  and 
at  the  same  time  provide  an  opportunity  for  diminishing  or  reversing  the 
salt  water  intrusion  into  the  Site  Area  and  its  environs  caused  by  excessive 
pumping  for  irrigation  water  supplies. 


The  point  was  made  in  sub-section  F-la  that  plans  for  the  San 
Felipe  Project  by  the  U.S.  Bureau  of  Reclamation  include  diversion  of 
irrigation  water  supplies  from  the  Central  Valley  to  the  northern  part  of  the 
Site  Area.  Many  of  the  present  crops  (i.e.,  lettuce,  broccoli,  table  grapes) 
being  irrigated  could  not  use  most  secondary-level  treated  wastewater 
supplies  because  they  arc  table  vegetable  type  crops  and  such  wastewater 
probably  do  not  meet  applicable  public  health  standards.  However,  the 
possibility  exists  for  shifting  to  other  types  of  crop  (i.e.  , sugar  beets, 
cereals)  that  could  be  irrigated  with  treated  wastewater  or  upgrading  the 
degree  of  pretreatment  so  applied  wastewater  will  meet  appropriate 
standards . 


Proposed  land  uses  and  types  of  land  application  based  on  soil 
capabilities  are  shown  in  Figure  V-F-3  , This  figure  and  Figure  V-F-4  also 
show  areas  which  were  considered  to  be  excluded  because  of  excessive 
elevation  (over  1 500  feet).  Areas  with  slopes  over  30  percent  predominating 
have  been  delineated  in  Figure  V-F-4.  These  slopes  may  be  too  steep  and 
are  being  considered  for  exclusion  because  of  erosion  enhancement  and 
possible  landslide  conditions.  These  areas  have  been  delineated  by  means 
of  on-site  inspection  and  topographic  map  analysis.  Recommended  unit 
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Figure  V-F-3 
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application  rates  for  the  proposed  and  potentiax  land  uses  are  presented 
In  Table  V-A-6.  The  analysis  of  potential  vegetative  cover  in  relation  to 
specific  soil  associations  is  given  in  Table  V-A-10. 


The  possible  sources  of  wastewater  for  land  application  to  parcels 
in  Site  27  and  the  possible  specific  combinations  of  them  will  depend  upon 
the  degree  and  extensiveness  of  the  regionalization  in  the  collection  and 
treatment  of  wastewaters  thought  advisable.  The  possible  sources  include, 
the  Monterey  Bay  area  communities,  metropolitan  San  Jose,  other  communities 
from  the  Santa  Clara  Valley,  and  most  of  the  San  Francisco  Bay  fronting 
communities  of  southern  Alameda  County  such  as  Fremont,  Newark,  Union 
City,  Hayward,  and  San  Leandro.  These  treated  wastewaters  can  best  bo 
brought  into  the  Site  Area  along  a few  of  the  major  and  minor  roadways 
that  enter  the  Site  Area,  principally  U.S.  101  . The  quality  of  the  applied 
wastewaters  can  be  extrapolated  from  the  data  in  Table  V-A-5  and  by  noting 
the  counties  of  origin  of  the  various  possible  wastewater  sources  indicated 
above.  The  estimated  quality  of  recoverable  wastewaters  is  that  presentc  ' 
in  Table  V-A-7. 

The  distribution  and  recovery  systems  will  follow  the  mana :;..i:ient 
and  development  outlines  presented  in  Section  A-7a,  b,  and  c.  The  gc-i. 
conveyance  of  wastewaters  into  Site  27  is  uphill  considering  the  elevat;. 
of  the  major  source  areas.  It  is  therefore  expected  that  the  disUibu’,u-n 
system  will  be  designed,  at  least  in  part,  much  like  that  of  any  wat.'i  -.upp.y 
distribution  system  complete  with  pressure  zones  to  minimize  puripuu: 
Conveyance  of  wastewaters  to  Site  27  from  the  closest  areas  within  th.:  -lu 

Francisco  Bay-Delta  waste  source  region  has  to  surmount  some  sigmf.  ant  in 
creases  in  elevation  enroute.  The  most  direct  route  from  the  Bay-Delta 
waste  source  region,  particularly  from  metropolitan  San  Jose,  is  along  the 
bottom  of  the  Santa  Clara  Valley,  i.e.  , at  or  near  U.S . 101.  The  highest 
elevation  encountered  enroute  is  about  350  feet  at  Morgan  Hill.  The  Santa 
Clara  Valley  north  of  Morgan  Hill  drains  into  South  San  Francisco  Bay;  south 
of  Morgan  Hill  it  drains  into  Monterey  Bay  through  the  Pajaro  River.  The 
most  direct  route  from  Morgan  Hill  to  the  Site  Area  is  along  U.S.  101;  the 
lowest  entry  elevation  is  458  feet  at  the  northern  perimeter  of  Sub-Area 
27.3,  and  subsequently  about  540  feet  at  a high  point  along  Crazy  Horse 
Road  for  the  most  direct  entry  into  Sub-Area  27.1,  the  other  more  southern 
sub-areas  being  easily  accessible  from  there  since  the  Salinas  Valley  flat- 
lands  of  these  southern  sub-areas  arc  under  400  feet  of  elevation.  The 
540  foot  Crazy  Horse  Road  'hurdle'  can  be  avoided  by  a western  'swing' 
along  U.S.  101;  this  leaving  the  458  foot  elevation  point  the  high  point  of 
entry.  This  high  point  of  entry  can  be  further  reduced  by  other  "end-run 
swings"  to  the  west,  but  at  the  price  of  increasing  pipeline  length.  Lower 
"gaps"  are  found  along  the  northern  perimeter  of  Sub-Area  27.3  west  of 
U.S.  101  at  Maher  Road  (about  430  feet)  and  Miguel  Canyon  Road  (about 
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385  feet).  The  only  way  this  entry  elevation  can  be  further  reduced  would 
be  by  a very  large  "swing"  around  the  northern  end  of  the  Gabllan  Mountain 
Range  generally  in  or  along  the  floodplain  of  Elkhorn  Slough.  The  lowest 
"gaps"  along  the  northern  and  northwestern  perimeter  of  Site  27  east  of 
U.S.lOl  (and  Involving  somewhat  more  direct  routing  from  Morgan  Hill  to 
Sub-Areas  27.1  , 27.4,  27.2,  and  27.5)  are  at  elevations  of  732  feet  Oust 
eastofU.S.  101  and  about  due  north  of  Sugarloaf  Peak,  in  Sub-Area  27 . 1) 
and  about  1010  feet  (where  San  Juan  Grade  Road  crosses  the  eastern 
perimeter  of  Sub-Area  27,1).  From  the  foregoing  analysis,  it  is  clear  what 
varying  portions  of  the  Salinas  Valley  flatlands  could  be  served  by  a gravity 
system  once  the  various  elevation  hurdles  had  been  overcome. 

The  location  of  conveyance  of  pumping  facilities  in  the  more  moun- 
tainous portion  of  Site  27  will  require  substantial  analysis  of  flow  and 
pumping  requirements  in  relation  to  natural  topography.  In  the  areas  of 
much  less  pronounced  relief,  conveyance  and  pumping  facilities  could  be 
located  In  alignments  unrestricted  by  topography.  It  is  e.xpccted  that  major 
distribution  lines  will  be  located  along  the  major  and  minor  roadways  with 
laterals  peeling  off  at  selected  elevations.  Laterals  in  the  western  con- 
tinuous flatlands  can  follow  the  pattern  of  the  existing  road  system  and/or 
tie  into  the  already  existing  irrigation  works.  Laterals  will  project  into 
the  intermountain  finger  valleys  in  the  general  pattern  discussed  in  Section 
A- 7c  for  the  Capay  Valley.  Significant  areas  for  land  application  exist  in 
all  sub-areas  of  Site  27.  Proposed  rapid  infiltration  areas  are  found  in  all 
sub-areas,  but  are  concentrated  in  Sub-Areas  27.2  and  27.4.  Proposed 
crop  cultivation  areas  are  concentrated  in  Sub-Areas  27.2  and  27.5  while 
proposed  irrigated  pasture  lands  (found  in  all  sub-areas)  are  concentrated 
in  Sub-Areas  27.3  and  27.5. 

The  recovery  of  applied  wastewaters  through  sub-surface  systems 
will  be  confined  to  those  areas  proposed  for  rapid  infiltration  and  crop 
cultivation  and  probably  through  existing  drainage  facilities.  The  pasture 
and  forest  lands  can,  for  recovery  purposes,  ust  small  constructed  catch- 
ments or  impoundments  on  the  many  small  tributary  channels  which  drain 
these  areas  together  with  pumping  facilities  to  convey  away  such  waters 
as  may  require  post-treatment  or  which  can  be  directly  re-used. 
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2 - Environmental  Setting  Without  the  Project:  Geophysical  and  Geochemical 


Site  27,  like  Sites  18,  21  , and  28,  lies  wholly  within  the  Coast 
Ranqe  geomorphic  province,  and  specifically,  like  Site  21,  wholly  within 
the  inner  or  interior  portions  of  the  range.  The  Site  is  confined  to  the 
east  side  of  the  northernmost  and  lowest  section  of  the  Salinas  Valley 
and  the  western  slopes  of  the  noithernmost  elements  of  the  Gabilan 
Mountain  Range,  an  inner  coast  range  which  provides  most  of  the  east 
"wall"  of  the  Salinas  Valley  and  separates  it  from  the  southern  part  of 
the  Santa  Clara  Valley  and  the  upper  watershed  of  the  San  Benito  River 
which  lies  to  the  east.  Elevations  range  from  a low  of  about  10  feet 
(where  Tembladera  Slough  enters  Sub-Area  27.3  at  its  southwest  corner) 
to  3,417  feet  at  a peak  just  southwest  of  Mt.  Johnson  (just  about  at  the 
common  southeast  corner  of  Sub-Area  2 7.2  and  the  northeast  corner  of 
Sub-Area  27.5).  The  second  highest  peak  is  McPhails  Peak  at  3,353 
feet  (Sub-Area  27.2);  the  third  highest  is  Fremont  Peak  at  3,171  feet 
(Sub-Area  27.1). 

The  Site's  two  characteristic  and  generalized  physiographic 
regions  are  (1)  the  low  rolling  hills  and  small  open  and  somewhat  rugged 
mountain  highlands,  ranging  in  elevation  from  300  to  400  feet  on  up, 
and  covered  predominantly  with  grasses,  chaparral,  and  some  oakwood 
timbei  stands,  and  (2'  the  intermountain  valley  lowlands,  generally 
ranging  in  elevation  between  50  to  90  feet  up  to  3^0  and  400  feet.  The 
interrr.ountain  valley  lowlands  consist  primarily  of  the  floodplain  and 
continuous  alluvial  fans  of  the  Salinas  Valley,  which  is  more  mature  and 
more  U-shaped,  together  with  the  many  small  rniore  youthful  and  V-shaped 
stream  valley  floodplains  which  penetrate  into  the  hilly  and  mountainous 
Gabilan  Range  area.  The  Salinas  Valley  is  about  93  miles  ’ong  and  about 
7 miles  wide  in  the  vicinity  of  Site  27.  It  is  the  largest  intermoantain 
valley  in  the  Coast  Range  geomorphic  province.  The  Salinas  Valley  low- 
lands within  Sub-Areas  27.4,  27.2,  and  27.5  vary  in  width  from  about 
2 to  about  6 miles.  The  Si'e  Area  is  20  to  50  percent  gently  sloping  with 
over  75  percent  of  the  gent'e  slopes  being  in  the  lowlands,  this  being  a 
characteristic  of  most  of  the  Coast  Range  from  Santa  Barbara  County 
north  to  the  lower  port.  >ns  of  the  Russian  River  watershed.  Figure  V-F-5 
shows  some  typical  vi'^ws  of  he  Site  Area. 


a.  Geolog y and  Hydrology 

Summary  of  Geology.  The  oldest  major  subsurface  stratum  in 
Site  27  and  the  most  extein  ivc  is  composed  of  igneous  and  meta-igneous 
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rocks  of  Mesozoic  age  (60  to  185  million  years  old,  perhaps  older), 
specifically  Mesozoic  granitic  rocks  consisting  of  Santa  Lucia  quartz 
dlorite,  granite,  quartz  monzonlte , and  minor  amounts  of  gneiss.  This 
stratum  underlies  almost  all  of  the  upland  areas  of  Site  27  with  the 
exception  of  Sub-Area  27.3.  It  includes  scattered  minor  pockets  of  some- 
what older  Pre-Cretaceaous  metamorphic  rock  strata  (early  Mesozoic  to 
late  Paleozoic,  130  to  perhaps  210  million  years  old)  consisting  of 
(1)  Gabilan  limestone  and  dolomite  (and  perhaps  lenses  of  marble  with 
quartzite  and  schist)  at  such  locations  as  Sugarloaf  and  Fremont  Peaks 
in  Sub-Area  27.1,  Bluerock  Mountain  and  the  Kaiser  Refractories  quarry 
(discussed  in  section  G-la)  in  Sub-Area  27.4,  and  Old  Mountain  in 
Sub-Area  27.2;  and  (2)  crystalline  or  marble  schist,  quartzite,  gneiss, 
with  minor  amounts  of  granite  at  such  locations  as  McPhails  Peak  in 
Sub- Area  27.2. 

The  remainder  of  Site  27  is  underlain  with  younger  (Quaternary) 
Cenozoic  non-marine  sedimentary  and  meta-sedimentary  rock  strata 
(under  one  million  years  old).  Pleistocene  non-marine  sedimentary 
deposits  of  Aromas  red  sands,  Dos  Pichachos  gravels,  Peckham  for.mation 
materials,  and  older  alluvium  (one-half  to  one  million  years  old)  underlie 
almost  all  of  Sub-Area  27.3  and  some  small  low  foothill  areas  in  Sub- 
Areas  27.2  and  27.5,  one  just  north  of  Chualar  Creek , two  north  of 
Johnson  Creek,  and  one  between  Johnson  and  McCoy  Creeks.  Quaternary 
non-marine  river  and  stream  terrace  deposits  (terrace  gravels  and  alluvial 
fan  deposit  materials)  are  located  generally  in  the  upper  elevation  zone 
of  the  Salinas  Valley  lowlands;  more  specifically,  in  a narrow  band  along 
the  southern  perimeter  of  Sub-Area  27.3  and  projecting  up  the  valley  of 
Gabilan  and  Muddy  Creeks  in  Sub-Area  27.1;  in  almost  all  the  lowlands 
of  Sub-Area  27.4  north  of  Alisal  Road;  in  over  half  of  the  lowlands  of 
Sub-Area  27.2  north  of  Old  Stage  Road;  and  in  almost  all  the  lowlands  of 
Sub-Area  27 . 5 nor  th  of  Old  Stage  Road  and  US  101.  Recent  alluvium 
(under  0.5  million  years  old)  consisting  of  stream  gravels  and  alluvial 
sands  are  generally  located  in  the  lower  elevations  of  the  Salinas  Valley 
lowlands  and  in  the  floodplains  of  the  tributary  stream  channels;  more 
specifically  in  Site  27  they  are  located  in  a narrow  band  all  along  the 
western  perimeter  of  Sub-Area  27.5,  27.2,  and  27 . 4 extending  easterly 
broadly  beyond  Alisal  Road  partway  up  Alisal  Creek  in  Sub-Area  27.4, 
up  to  Old  Stage  Road  generally  and  all  along  the  floodplain  of  Chualar 
Creek  and  up  Chualar  Canyon  specifically  in  Sub-Area  27.2,  and  just 
beyond  Old  Stage  Road  and  US  101  in  Sub-Area  27.5;  this  stratum  also 
projects  up  the  floodplain  of  lower  Gabilan  Creek  just  past  its  con- 
fluence with  its  tributary.  Muddy  Creek  (in  Sub-Area  27.  j),  and  also 
projects  up  the  floodplain  of  Tembladera  Slough  into  a small  area  in  the 
southwest  corner  of  Sub-Area  27.3  just  east  of  US  101. 
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site  27  Itself  contains  no  significant  fault  lines  within  Its  perimeters. 
The  Important  San  Andreas  Fault  Zone  Is,  however,  located  east  of  the  Site 
Area's  eastern  perimeter  In  the  foothills  of  the  Gabilan  Mountain  Range's 
eastern  slopes  together  with  branch  fault  lines  located  just  beyond  the  Site 
Area's  northern  and  northeastern  perimeters.  Some  small  fault  lines  also 
lie  west  of  the  Salinas  River  in  the  foothills  and  lower  elevations  of  the 
Sierra  de  Salinas.  (Background  reference  Section  A"3b,  Refs.  2,  9.) 

Summary  of  Hydrologic  Systems  and  Water  Quality  Condit i^ojis : 

Site  27  is  an  area  composed  entirely  of  lands  located  within  the  Salinas 
River  watershed.  The  Salinas  River  itself  is  about  155  miles  lo.  ■ and 
is  the  major  tributary  of  Monterey  Bay.  It  reportedly  is  the  largest  sub- 
merged river  in  the  country  (Ref.  10k).  The  Salinas  Valley  grcundvatcr 
basin  underlies  all  the  valley  lowlands  and  is  contiguous  with  the  'ound- 
water  basins  of  Elkhorn  Slough  and  the  lower  Pajaro  River  so  as  to  form 
one  large  ground  water  basin  east  of  Monterey  Bay.  This  groundwater 
basin  underlies  almost  all  of  Sub-Area  27.3  and  a broad  western  band 
under  the  other  sub-areas . 

The  five  sub-areas  of  Site  27  fairly  c'osely  correspond  to  the  major 
tributary  drainage  basins  of  the  Salinas  River  within  its  perimeter.  S-b- 
Arca  27.3  consists  of  all  lands  droi  ning  into  Tembladera  Slough  with;  ' e 
Site  Area.  Tembladera  Slough  itself  drains  into  Old  Salinas  River,  a 
channel  connecting  the  mouth  of  the  Salinas  River  channel  proper  with 
the  mouth  of  Elkhorn  Slough  at  Moss  Landing.  Sub-Area  27.1  consists  of 
the  watershed  of  Gabilan  Creek  above  Herbert  and  Old  Stage  Roads. 

Gabilan  Creek  drains  into  Alisal  Slough  v;hich  in  turn  is  technically 
tributary  to  both  Tembladera  Slough  west  of  Castroville  and  the  Salinas 
River  southwest  of  Castroville.  Gabilan  Creek's  Tiain  tributary  is  Muddy 
Creek.  Sub-Area  27.4  consists  of  two  princioal  Salinas  River  tributary 
channels,  Natividad  Creek  to  the  north  and  the  larger  Alisal  Slough  to  the 
south.  Both  of  these,  if  surface  waters  were  allowed  to  flow,  would 
enter  the  Salinas  River  through  Alisal  Slough  which  passes  through  the 
City  of  Salinas.  Sub-Area  27.2  also  consists  of  two  principal  tributary 
channels,  Quail  Creek  to  the  north  and  the  larger  Chualar  Creek  to  the 
south.  Sub-Area  27.5  consists  primarily  of  the  Johnson  Creek  watershed 
together  with  the  watershed  of  McCoy  Creek  above  Gloria  Road. 

Estimated  water  quality  conditions  for  the  surface  and  ground 
waters  of  Site  27  are  presented  in  Table  V-F-  1 (Refs  . 6 , 7 , 18,  140). 

The  predominant  ions  in  the  surface  waters  are  reportedly  (Ref.  6)  calcium, 
magnesium,  and  bicarbonate.  Recent  monitoring,  however  indicates  that 
these  predominant  ions  now  include  sodium,  chloride,  and  sulfate  as  a 
result  of  irrigated  agricultural  operations.  Both  surface  and  ground  waters 
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Table  V-F-1 


CURRENT  WATER  QUALITY  CONDITIONS  AND  STANDARDS  FOR 

STUDY  AREA  27 


Water  Quality 
Characteristics 


Surface 
Waters  1' 


Ground 

Waters^' 


Current 
Standard  sl*^ 


Total  Dissolved  Solids: 

General  Area  (@  low  flows)  70 
Salinas  Reclam. Canal  near 
Airport 

Salinas  R.  near  Gonzales  50 

Salinas  R.  near  Spreckles  57 

Salinas  R.  , Alisal  and 
Gabilan  Creeks 
--generally  good  to  excellent 
--generally  good  to 
selectively  injurious 
--gen.  injurious  to  unsatis. 

Electro- conductivity: 

(in  micromhos) 

Salinas  Reclam. Canal 

at  Airport  85 

Salinas  R.  near  Gonzales  7C 

% time  under  1000 
% time  under  500 
Salinas  R.  near  Spreckles  5C 

Tembladero  SI.  @ Nashua  Rd.  17 
Chualar  Creek  @ Old  Stage  at 

Quail  Creek 


& 

700-1180  mg/ll/ 


50-850 

575-880^/ 


t-1240  mg/l  Variable 


850-1600 

70-1200 

94% 

51% 

509-1860-^ 
1750-2430 
about  430 


Natlvidad  Creek 

Gabilan  Creek 

Salinas  R.  & Alisal  Creek, 
for  irrigation  uses 
--generally  good  to  excellent 
--gen.  good  to  selectively 
injurious 

--gen.  injurious  to  unsatis. 


no  numerical 
standards 
500  mg/l  rec. max 
500  mg/l  rec . max 


under  700  mg/l 

700-2000  mg/l 
over  2000  mg/l 
Variable 


500  max . mo.  * 
300  a vg . annual* 
600  max.  mo.  * 
400  avg .annual* 
700  max.  mo. * 
600  avg .annual* 
600  max.  mo.* 
500  avg.  annual* 


under  1000 

1000-3000 
over  3000 


I 
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Table  V-F'l  (Continued) 

CURRENT  WATER  QUALITY  CONDITIONS  AND  STANDARDS  FOR 

STUDY  AREA  27 


Water  Quality 
Characteristics 


Surface  , 
Waters- 


Ground 


Waters£ 


2/ 


Current 

Standurds- 


Total  Hardness: 

Salinas  Reel.  Canal 
@ Airport 

Salinas  R,  near  Gonr-ales 
Salinas  R.  near  Spreckles 
Tembladero  SI.  @ Nashua  Rd . 
Chualar  Cr.  @ Old  Stage  Rd . 
Total  Non*C03  Hardness: 
Salinas  Reel.  Canal 
@ Airport 

Salinas  R.  near  Gonzales 
Salinas  R.  near  Soreckles 
Tembladero  SI.  @ Nashua  Rd . 
N03-Nitrogen  (as  nitrogen) 
Salinas  Reel.  Canal 
@ Airport 

Salinas  R.  near  Gonzales 
Salinas  R.  near  Spreckles 
Tembladero  SI.  @ Nashua  Rd . 
Total  Phosphorous: 

Salinas  Reel.  C.  @ Airport 
Salinas  R.  near  Spreckles 
Tembladero  SI.  @ Nashua  Rd. 
pH: 

Salinas  Recl.C.  @ Airport 
Salinas  R.  near  Gonzales 
Salinas  R.  near  Spreckles 
Tembladero  Sl.@  Nashua  Rd . 
Chualar  Cr.@  Old  Stage  Rd. 
Temperature: 

General  Area  median  values 
Salinas  Recl.C.  @ Airport 
Salinas  R.  near  Gonzales 
Tembladero  Sl.@  Nashua  Rd . 


100-658  mg/1  nn.. 


250-500  mg/l 
131-438 
213-57&2/ 
500-570 
about  130 


75-210  mg/l 
up  to  /08 
0-99-/ 
160-250 


16-21  mg/l 
about  1 . 3 
2. 0-8. 5 
0.01-9.9 

1 .5-2.2  mg/l 
2.4-4.0l/ 

1.3- 1. 6 

7.3- 8. 6 
7.9-8. 7 

7.2- 8.71/ 

8. 2- 8. 4 

about  7 . 7 

60-64°F-^ 
66-7l°F 
43-70°F 
about  67°F 


5-461  mg/l 


0.7-17  mg/l 


6. 4-8. 3 


65-70°F 


nns 

nns 

nns 

nn 

nn.. 

nns 

nns 
nns 
n'-.. 
rns 
10  ■' 


,.(r.:J!r' 


10  me/  max. 
1 C mg  ■ ■ . 
nns 

nn- 

nns 

nns 

7. 0-8. 5 
7.0-8. 5 
7. 0-8. 5 
7. 0-8. 5 
7. 0-8. 5 
7. 0-8. 5 
nns 

nns 

nns 

nns 
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Table  V-F-1  (Continued) 


CURRENT  WATER  QUALITY  CONDITIONS  AND  STANDARDS  FOR 

STUDY  AREA  27 


Water  Quality  Surface  . 

Characteristics  Waters— 

Ground 

Waters— 

Current 

Standards^^ 

Dissolved  Oxygen: 

Salinas  Recl.C  @ Airport  6-19  mg/l 

nns 

Salinas  R.  near  Gonzales  9.2*12.2 

5 . 0 mg/l  min . 

Salinas  R.  near  Spreckles 

5.0  mg/l  min. 

Tembladero  Sl.@  Nashua  Rd.  13-14  mg/l 

nns 

Allsal  & Gabllan  Creeks 

5.0  mg/l  min. 

Biochemical  Oxygen  Demand: 

Salinas  Recl.C.  @ Airport  3-21  mg/l 

nns 

Salinas  R.  near  Spreckles  7. 3-9. 2 

nns 

Tembladero  SI. @ Nashua  Rd.  10-12 

nns 

Bacteria:  (colliform  organisms) 

Salinas  R.  , Allsal  & Gabilan 

lOOO/lOO  ml  max. 

Turbidity: 

Salinas  R. 

5 JTU  rec.  max. 

Sediments:  (suspended) 

General  Area  values  280*1950  ppm2.^ 

nns 

Detergents:  (as  MBAS) 

Salinas  Recl.C.  @ Airport  0 mg/l 

nns 

Salinas  R.  near  Spreckles  0-0.1 

0.5  mg/l  rec.  max. 

Tembladero  Sl.@  Nashua  Rd.  0 

nns 

Ca: 

17-154  mg/l 

nns 

Salinas  Recl.C.  @ Airport  68-125  mg/l 

nns 

Salinas  R.  near  Gonzales  about  99 

nns 

Salinas  R.  near  Spreckles  83-13ll/ 

nns 

Tembladero  Sl.@  Nashua  Rd.  94-343 

nns 

Mg: 

14-66  mg/l 

nns 

Salinas  Recl.C.  @ Airport  27-45  mg/l 

nns 

Salinas  R.  near  Gonzales  about  44 

nns 

Salinas  R.  near  Spreckles  22-45  — 

nns 

Tembladero  Sl.@  Nashua  Rd.  64-69 

nns 

Na: 

39-149  mg/l 

variable 

Salinas  Recl.C.  @ Airport  80-115  mg/l 

nns 

Salinas  R.  near  Gonzales  22-102  . 

Salinas  R.  near  Spreckles  54-136  — 

(see  below) 

(see  below) 

Tembladero  SI. @ Nashua  Rd . 175*352 

nns 

Chualar  Cr.@  Old  Stage  Rd.  about  37 

(30%  of  base  con-  * 

(and  Gabllan  Creek) 

stituents,  max. mo. 
20%  of  be,  avg.ann.) 
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Table  V-F-1  (Continued) 


CURRENT  WATER  QUALITY  CONDITIONS  AND  STANDARDS  FOR 

STUDY  AREA  27 


Water  Quality 

Surface 
Wa  ters- 

Ground 

Current 

Characteristics 

Watersl' 

Standard  s:i/ 

Na;  (continued) 

Quail  & Natividad  Creeks 

40%  of  be,  max. mo, 

Salinas  R. , Alisal  & Gabilan  Crs. 

irrigation  uses: 

--generally  good  to  excellent 
--gen.  good  to  selectively 
injurious 

--gen. Injurious  to  unsatis. 

K: 

1 . 4-4 . 8 mg/l 

30%  of  be  , avg  .ann 

under  60%  of  be 
60-75%  of  be 

over  75%  of  be 
nns 

Salinas  R.  near  Gonzales 

about  4 .4  mg/1 

nns 

Salinas  R.  near  Spreckles 

22-23  y 

nns 

CO3: 

0 mg/1 

0 mg/l 

nns 

Salinas  Recl.C.  @ Airport 

nns 

Salinas  R.  near  Gonzales 

0-16 

0-49-^ 

nns 

Salinas  R.  near  Spreckles 

nns 

Chualar  Cr.@  Old  Stage  Rd. 

0 

nns 

HCO3; 

73-269  mg/l 

nns 

Salinas  Recl.C.  @ Airport 

218-354  mg/1 

nns 

Salinas  R.  near  Gonzales 

123-236 
186-792  y 

nns 

Salinas  R.  near  Spreckles 

nns 

Tembladero  Sl.@  Nashua  Rd. 

388-410 

nns 

Chualar  Cr.(g)  Old  Stage  Rd. 

about  118 

nns 

SO4: 

8.2-173  mg/l 

250  mg/l  rec . max . 

Salinas  R.  near  Gonzales 

about  117  mg/l 
51-69  - 

250  mg/l  rec. max. 

Salinas  R.  near  Spreckles 

250  mg/l  rec.  max. 

Salinas  R.  , Alisal  & Gabilan 

-- 

250  mg/l  rec  . max  . 

Cl: 

45-406  mg/l 

variable 

Salinas  Recl.C.  (®  Airport 

123-270  mg/l 

nns 

Salinas  R.  near  Gonzales 

15-76 

23-162 

250  mg/l  rec.  max. 

Salinas  R.  near  Spreckles 

250  mg/l  rec. max. 

Tembladero  Sl.@  Nashua  Rd. 

265-472 

nns 

Chualar  Cr.@  Old  Stage  Rd. 

about  50 

nns 

Salinas  R. 

-- 

250  mg/l  rec.  max. 
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Table  V-F-1  (Continued) 


CURRENT  WATER  QUALITY  CONDITIONS  AND  STANDARDS  FOR 

STUDY  AREA  27 


Water  Quality 
Characteristics 


Surface 

Watersl^ 


Ground 


Wa  ters^^ 


Alisal  & Gabilan  Creeks 
for  irrigation  uses: 
--generally  good  to  excellent 
--gen. good  to  selectively 
injurious 

--gen.  injurious  to  unsatls. 


B: 


0, 

0, 


10-0.40  ma/l 
10-0.80 


0-0.3  mg/l 


about  0.20 


Salinas  R.  near  Gonzales 
Salinas  R.  near  Spreckles 
Chualar  Cr.@  Old  Stage  Rd 
Quail,  Nativldad  & Gabilan 
Salinas  R.  , Alisal  Cr.  , 
for  irrigation  uses: 

--generally  good  to  excellent 
--gen.  good  to  selectively 
injurious 

--gen. injurious  to  unsatis. 

Heavy  Metals: 

Salinas  R.  near  Gonzales 

Cd  under  0.0033  mg/l 

Cr  under  0.0033 

Cu  under  0.0033 

Fe  0.0073-0.0087 

Pb  under  0.0033 

Mn  under  0.0033 

Zn  under  0.013 

estim.  gross  total  0.0678-0.0691 


* Surface  waters  only 


Current 


Standard  s-^^ 


under  175  mg/l 


175-350  mg/l 
over  350  mg/l 
variable 
(see  below) 

(see  below) 

0.5  mg/l  max.  * 
0 . 5 mg/l  max.  * 


under  0. 5 mg/l 


0 . 5- 2 . 0 mg/l 
over  2 . 0 mg/l 


0.01  mg/l  max. 

0 . 05  mg/l  max . 

1 . 0 mg/l  rec.  max. 
0.3  mg/l  rec.  max. 
0.05  mg/l  max. 

0 . 05  mg/l  rec  . max. 
5 mg.  1 rec.  max. 


1. 


2. 

3. 

4. 


From  Hydrology  Data:  1970,  Vol.  Ill:  Central  Coastal  Area , Bulletin 
No.  130-70,  California  State  Dept,  of  Water  Resources , Dec.  1971 
From  Ref.  7 
From  Ref.  18 
From  Ref.  6 
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generally  vary  in  hardness  from  hard  to  very  hard  (i.e.  , generally  they  are 
above  120  mg/1  of  hardness  as  CaC0  3).  Current  standards  reflect  the  use 
of  Salinas  River  surface  waters  for  municipal  and  domestic  purposes  and 
i those  of  Allsal  and  Gabilan  Creeks  for  irrigation  and  various  recreational 

I purposes.  Both  surface  and  ground  waters  range  from  fresh  to  slightly 

brackish  (brackish  being  considered  to  range  from  1,000  to  10,000  mg/1 
TDS).  The  reported  values  in  Table  V-F-1  indicate  the  range  in  values, 
the  freshest  waters  being  found  during  the  wet  season.  Relative  to  ground 
waters,  the  higher  TDS  concentrations  and  salinities  tend  to  be  found 
closest  to  the  Salinas  River  in  the  groundwater  basin  directly  under  the 
river’s  floodplain  with  lower  values  tending  to  be  found  in  the  groundwater 
basin  under  the  upper  valley  slopes  near  the  foothills.  There  also  tends 
to  be  some  correspondence  between  higher  TDS  values  in  the  groundwaters 
and  excessive  nitrate  concentrations  and  higher  sodium  concentrations. 


b.  Soils 

The  soils  of  Site  27  represent  another  typical  and  complex  mix  of 
the  azonal  soils  of  mountains  and  geologically  young  mountain  valleys, 
complete  with  extensive  lithosolic  (stony  or  aravelly)  and  regosolic 
(alluvial)  soils.  These  soils  can  be  very  generally  classified  as  predomi- 
nantly non-calcic  chestnut  and  brown  type  warm  dry  soils;  i.e.  , soils 
with  nearly  black  (gray  to  brown),  friable,  organic-rich  topsoils,  and  with 
subsoils  showing  small  evidence  of  significant  accumulations  of  calcium 
carbonate  or  gypsum  in  the  lowlands  (Ref.  2).  The  mean  annual  soil 
temperature  is  over  47°F.  There  is  no  evidence  of  any  significant  develop- 
ment toward  the  stratification  typical  of  the  podzolic  soils  of  the  geo- 
logically olde''  mountainous  and/or  coniferous  forest  regions  (i.e.  , 
significant  leaching  of  the  surface  layers  under  the  humus  top  cover  and 
a dense  clayey  subsurface  stratum)  in  those  sections  of  Site  27  where 
this  might  be  expected.  There  is,  however,  significant  evidence  of 
development  toward  the  chestnut  and  brown  (or  steppe)  and  prairie  types 
of  chernozemic  soils  with  the  appearance  of  lime  accumulations  (calcareous 
horizons)  in  certain  flat  lowland  soil  profiles.  There  is,  however,  no 
significant  development  of  distinct  stratification  between  deep  darker 
topsoils  over  lighter  colored  subsoils  and  substratum.  The  potential 
and/or  historical  natural  vegetative  cover  ior  Site  27  is  reportedly 
California  steppe  (Stipa)  grasslands  in  the  Salinas  Valley  lowlands, 
California  oaklands  (Quercus)  or  Board  and  Needle  Leaf  forests  in  the 
higher  elevations  in  the  general  vicinity  of  Sub-Areas  27.1  through  27.4, 
and  Chaparral  or  shrub  (Adenostoma  fihamise  J Arctostaphlos  (manzanita  ,] 
Ceanthus)  in  the  higher  elevations  in  the  general  vicinity  of  Sub-Area 
27.5  (Ref.  2).  More  detailed  soil  information  concerning  the  specific 
Identified  soil  associations  found  in  the  Site  Area  is  presented  in  Tables 
V-A-2,  3,  9,  and  10  (Ref.  lOK).  (Background  reference  Section  A*3c.) 
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The  largest  (and  very  lithosolic)  soil  grouping  in  Site  27  consists  of 
the  steep  mountainous  upland  soils  composed  of  generally  acidic,  gravelly, 
brownish  sandy  loam  topsoils  found  in  combination  with  generally  more 
acidic,  gravelly,  brownish  sandy  loam  subsoils.  This  soil  grouping  covers 
about  42  percent  of  the  surface  of  Site  27  and  predominates  in  Sub-Areas 
27.1  and  27.2.  They  range  in  texture  from  moderately  coarse  to  moderately 
fine;  in  depth  from  shallow  to  deep.  They  are  well  to  excessively  drained 
and  are  predominantly  moderately  to  moderately  rapid  in  permeability. 

They  are  found  at  elevations  ranging  from  400  feet  on  up;  on  slopes  ranging 
from  30  to  75  percent;  and  over  granitic  bedrock.  This  soil  grouping  includes, 
in  order  of  Importance,  the  Sheridan,  Cieneba-Sheridan , McCoy,  and  Vista 
soil  associations.  Their  erosion  hazard  ranges  from  moderate  to  high  and 
depends  specifically  on  the  slope,  vegetative  cover  condition , and  the 
specific  soil  type.  Their  topsoils  consist  predominantly  of  slightly  acid, 
slightly  hard,  granular,  brown  and  dark  grayish  brown  gravelly  sandy  loams 
together  with  neutral,  blocky  , hard,  dark  brown  clay  loams  and  medium 
acid,  granular,  slightly  hard  brown  sandy  loams.  Their  subsoils  consist 
of  medium  and  slightly  acid,  granular,  brown  gravelly  sandy  loams; 
alkaline,  blocky,  hard,  dark  brown  heavy  clay  loams;  and  medium  acid, 
massive,  light  yellowish  brown  sandy  loams.  These  are  found  over  sub- 
stratum ranging  from  (1)  massive,  weathered,  coarse  crystalline  granite 
at  30  to  48  inches  depth,  (2)  strongly  weathered  granite  at  5 to  20  inches 
and  36  to  48  inches  depth,  and  (3)  granite  and  schist  at  20  to  24  inches 
depth . 

The  second  largest  (and  predominantly  regosolic  or  alluvial)  soil 
grouping  in  Site  27  are  the  moderately  deep  to  deep,  nearly  level  to 
strongly  sloping  lowland  soils.  They  are  composed  of  generally  alkaline, 
brownish  or  grayish,  partially  gravelly  and  calcareous  loamy  top  and 
subsoils.  This  soil  grouping  covers  about  31  percent  of  the  surface  of 
Site  27.  They  generally  range  in  texture  from  moderately  fine  to  moderately 
coarse;  they  are  well  to  excessively  well  drained  and  range  in  permeability 
from  slow  and  moderately  slow  to  rapid  and  very  rapid.  About  71  percent 
of  these  soils  are  slow  to  moderately  slow  in  permeability;  the  remaining 
29  percent  range  from  raoderately  to  very  rapid  in  permeability.  They  are 
found  at  elevations  ranging  from  50  to  1000  feet,  but  mostly  below  500 
feet;  in  the  floodplains  and  in  the  alluvial  fans,  plains,  and  low  terraces 
of  the  Site  Area;  on  slopes  ranging  from  0 to  9 percent;  and  generally  over 
sedimentary  alluvium  of  primarily  granitic  origin.  This  soil  grouping 
includes,  in  order  of  importance,  theChualar,  Salinas  - Mocho , Farallone, 
Metz-Riverwash , Cropley  , and  Elkhorn  soil  associations.  The  soil 
grouping  topsoils  consist  predominantly  of  neutral,  granular,  blocky, 
slightly  hard,  grayish  brown  sandy  loams;  neutral,  massive,  slightly  hard, 
dark  grayish  brown  gravelly  sandy  loams;  moderately  alkaline,  blocky, 
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very  hard,  very  dark  gray  clay  loams:  blocky,  hard,  calcareous,  grayish 
brown  silty  clay  loams;  alkaline,  weak,  granular  dark  gray  clays;  and 
loose,  calcareous  light  gray  sands  and  silts  together  with  stratified  sands, 
gravels,  and  stones.  Their  subsoils  consist  predominantly  of  alkaline, 
blocky,  very  hard,  brown  clay  loams;  moderately  alkaline  to  neutral, 
blocky  to  massive,  slightly  hard,  dark  brown  gravelly  coarse  sandy  loams; 
moderately  alkaline,  blocky,  dark  gray  to  grayish  brown  silty  loams; 
massive,  hard,  calcareous,  light  grayish  brown  silty  clay  loams;  alkaline, 
very  hard,  prismatic  silty  clays;  and  stratified,  loose,  light  gray  calcareous 
sands.  These  are  found  over  the  following  predominant  substratum:  alkaline, 
loose,  stratified  brown  sands  and  loams;  neutral,  loose,  stratified  brown 
loams  or  alkaline,  massive,  soft,  brown  coarse  sands;  massive,  soft, 
calcareous  grayish  brown  sandy  loams;  massive,  hard,  calcareous  light 
brownish  gray  silty  clay  loams;  moderately  alkaline,  massive,  hard, 
grayish  brown  clay  loams;  and  strarfied,  calcareous,  light  gray  sands 
and  gravels . 

The  third  largest  soil  grouping  in  Site  27  (also  predominantly 
regosolic  or  alluvial)  are  shallow  to  deep,  strongly  to  moderately  steep 
sloping  lowland  soils.  They  are  composed  of  acidic  brownish  loam  topsoils 
found  in  combination  with  alkaline  brownish  clay  subsoils.  This  soil 
grouping  covers  about  16  percent  of  the  surface  of  Site  27  and  is  concen- 
trated in  Sub-Area  27.2  and  27.5.  They  are  well  to  somewhat  poorly  drained; 
their  permeability  ranges  from  slow  to  very  slow.  These  soils  are  found 
at  elevations  ranging  from  100  to  500  feet;  on  the  gently  undulating  to 
moderately  sloping  terraces,  and  the  strongly  to  moderately  steep  high 
terraces  and  steep  dissected  high  terraces.  They  are  found  on  slopes 
ranging  from  2 to  50  percent;  about  30  to  40  percent  of  them  being  on  slopes 
between  2 and  9 percent,  about  10  to  15  percent  being  on  slopes  ranging 
between  30  to  50  percent.  These  soils  were  formed  from  both  granitic  and 
sedimentary  rock  sources.  The  soil  grouping  includes,  in  order  of 
importance,  the  Antioch-Gloria  , Placentia,  and  Gloria- Placentia  soil 
associations.  The  soil  grouping  topsoils  consist  of  strongly  acid,  blocky, 
slightly  hard,  grayish  brown  loams:  slightly  acid,  massive,  hard,  brown 
loams;  and  medium  acid,  massive,  hard  grayish  brown  sandy  loams.  Their 
subsoils  consist  of  alkaline,  columnar,  very  hard,  yellowish  brown  clays; 
alkaline,  prismatic,  extremely  hard,  reddish  brown  clays;  and  alkaline, 
very  hard,  prismatic,  dark  brown  clays.  The  associated  substratum 
consist  of  moderately  alkaline,  blocky,  hard,  very  pale  brown  sandy  clay 
loams;  reddish  brown  indurated  hardpan;  and  alkaline,  hard,  massive,  brown 
gravelly  sandy  loams.  Their  erosion  hazard  ranges  from  moderate  to  high 
and  increases  with  slope. 

The  fourth  significant  soil  grouping  in  Site  27  consists  of  the 
deep  to  very  deep  soils  of  the  Arnold  soil  association.  They  cover  about 
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11  percent  of  the  surface  area  of  the  Site  Area  and  are  concentrated  in  Sub- 
Area  27.3.  These  soils  are  coarse  to  moderately  coarse  in  texture  and  have 
developed  in  soft  sandstone.  They  are  excessively  well  drained  and 
rapidly  permeable.  They  are  found  at  elevations  ranging  from  35  to  900 
feet;  on  moderately  steep  to  steep  hills  with  slopes  ranging  between  15 
and  50  percent.  They  consist  primarily  of  medium  acid,  weak,  blocky  , 
slightly  hard,  brown  loamy  sand  topsoils;  medium  acid,  massive, 
slightly  hard,  brown  loamy  sand  subsoils;  together  with  a substratum  of 
neutral  to  medium  acid,  massive  soft,  light  gray  sands  or  sandstone. 

Their  erosion  hazard  is  moderate. 


c.  Climatology  and  Meteorology 

The  climate  of  Site  27  shows  the  influence  of  the  two  distinctive 
climatic  extremes  of  Monterey  County,  the  coast  and  the  inland  valleys 
(Refs.  6,  lOK  and  18).  The  coast  and  the  Monterey  Bay  area  is  character- 
ized by  warmer  winters  and  cooler  summers,  frequent  coastal  fogs  (which 
penetrate  into  the  northern  part  of  the  Salinas  Valley),  and  small  daily 
and  seasonal  temperature  ranges.  The  inland  valley  areas  are  character- 
ized by  wider  climatic  variations  , with  generally  warmed  and  drier  summers 
and  cooler  winters.  Average  air  temperatures  in  January  range  between 
44  and  48°F  with  the  lower  average  being  found  in  the  higher  elevations 
of  the  Site  and  generally  in  the  southernmost  sub-areas  of  the  Site. 

Average  July  air  temperatures  range  between  68  and  74°F;  the  higher 
temperatures  being  found  in  the  southeastern  sector  of  the  Site  while  the 
lower  average  values  are  found  in  the  northwestern  sector  of  the  Site 
(Sub-Area  27.3).  Prevailing  winds  are  from  the  northwest.  The  mean 
annual  precipitation  of  Site  27  ranges  from  19  inches  in  the  northern  part 
of  the  Site  Area  (Sub-Areas  27.1,  27.3,  27.4)  to  13  inches  in  the  southern 
part  (Sub-Areas  27.2,  27.4,  27.5),  with  83  percent  of  it  occurring  between 
November  and  March  (from  Table  V-A-4).  Most  of  this  is  in  the  form  of 
rainfall,  but  occasional  snowfalls  have  been  observed  along  the  crest  of 
the  Gabilan  Mountain  Range  in  the  Site.  A fairly  heavy  snowfall  was 
observed  during  the  field  investigation  of  this  Site.  The  average  length 
of  the  growing  season  is  200  to  220  days  without  a killing  frost  (from 
Ref.  6).  Mean  annual  pan  evaporation  has  been  estimated  at  64.8  to  64.7 
inches  with  about  64  percent  taking  place  between  May  and  September. 
Mean  annual  evaporation  from  shallow  lakes  and  reservoirs  ranges  between 
42  and  44  inches  in  the  general  vicinity  of  the  Site  (Ref.  6),  while  mean 
annual  evapotranspiration  from  non- irrigated  areas  ranges  between  10  to 
12  inches.  Mean  annual  potential  evapotranspiration  has  been  estimated 
to  be  45.3  inches;  while  the  mean  annual  vegetative  requirement  has  been 
estimated  to  be  34.8  inches  and  36.8  inches,  respectively,  for  the 
northern  and  southern  parts  of  the  Site  Area.  Moan  annual  sunshine  ranges 
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between  3000  and  3200  hours  per  year  (Ref.  2)  (Background  reference 
Section  A-  3d) . 


Summary  of  Air  Quality  Conditions:  The  central  and  northern  parts 

of  Site  2 7 (Sub- Areas  27.1,  27.3,  27.4)  are  expected  to  exhibit  less  than 
5 days  per  year  when  oxidant  levels  reach  the  0.10  ppm  mark  (Ref.  142). 
Sub-Areas  27.2  and  27.5,  near  Gonzales  , can  be  expected  to  exhibit 
between  10  to  15  days  per  year  when  oxidant  levels  are  at  or  above  the 
0.10  ppm  mark.  Background  information  on  oxidant  levels  and  occurrences 
has  been  presented  in  Section  A-3d.  The  Site's  proximity  to  Salinas  and 
other  communities  of  the  Monterey  Bay  area  together  with  the  projection  of 
current  development  rates  would  indicate  a general  increase  in  the  phenomena 
of  higher  oxidant  levels.  The  degree  to  which  current  air  pollution  control 
programs.  Federal,  State  , or  local,  will  effect  this  in  the  immediate  future 
period  is  uncertain. 
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3 - Environmental  Setting  Without  the  Project  - Ecological 


Site  27  is  composed  of  two  distinct  geographic  regions  --  the 
Salinas  River  Valley  on  the  west  and  the  Gabilan  Mountain  Range  on  the 
east.  The  Salinas  Valley  section  lies  east  of  the  Salinas  River  from 
Gonzales  to  just  north  of  Prunedale  and  is  primarily  agricultural  land. 
The  eastern  section  includes  the  western  slope  of  the  Gabilan  Range  and 
is  primarily  chaparral  brush,  oak  woodland  and  coniferous  forest  on  the 
upper  slopes . 


a.  Vegetative  Cover 

Site  27  supports  five  major  vegetative  cover  types:  agriculture, 
grasses  and  forbs , hardwood  (oak  woodlands),  chaparral  brush  and  con- 
iferous forests  (Figure  V-F-6).  The  agricultural  areas  which  comprise 
the  southwestern  one-third  of  Site  27  are  used  to  grow  lettuce,  celery, 
potatoes,  cabbage,  cauliflower,  etc.  Native  vegetation  is  not  permitted 
to  grow  in  the  agricultural  areas  and  even  the  edges  of  fields  are  cleaned 
of  native  vegetation. 

Grasses  and  forbs  are  found  bordering  the  eastern  edge  of  the 
agricultural  areas  on  the  initial  slopes  of  the  foothills.  Annual  grass 
species  of  A vena , Festuca  and  Bromus  have  replaced  the  original  perennial 
bunch  grasses  which  once  covered  the  valley  and  surrounding  hills. 

Further  up  the  hillsides,  chaparral  brush  replaces  the  forbs.  These 
chaparral  areas  are  interspersed  with  grassy  areas.  Coyote  brush  (Baccharis 
pilularis) , coastal  sage  (Artemisia  californica)  and  black  sage  (Salvia 
mellifera)  are  among  the  predominant  brush  forms  (Table  V-F-2). 

At  higher  elevations  in  the  mountainous  central  portion  of  Site  27, 
oak  woodlands  are  the  predominate  cover  type.  Interior  and  coast  live  oaks 
and  canyon  oak  are  the  major  oak  species  (Table  V-F-2).  Sycamores  and 
valley  oaks  are  found  in  some  areas,  especially  in  stream  valleys  in  the 
Gabilan  Range . 

Along  the  ridge  tops  and  at  the  highest  elevations  in  the  study  area, 
coniferous  species  such  as  Coulter  pine  are  found  with  golden  chinquapin 
and  big  leaf  maple.  The  portion  of  Site  27  nearest  to  the  coast  supports 
Monterey  pine.  Eucalyptus  spp.  and  California  bay. 

Riparian  vegetation  is  dominated  by  willows  (Salix  spp.),  cottonwood, 
sycamore  and  red  alder.  Rare  or  endangered  plants  of  Site  27  are  listed  in 
Table  V-F-3. 
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Table  V-F-2 

DOMINANT  NATIVE  VEGETATION  OF  WASTEWATER  LAND 
APPLICATION  STUDY  SITE  2 7 


Vegetative  Cover  Type 

Scientific  Name 

Common  Name 

Grasses  and  forbs 

Bromus  spp. 

Chess 

Festuca  spp. 

Fescue 

Avena  spp. 

Oats 

Chaparral  brush 

Baccharis  pilularis 

Coyote  brush 

Adenostoma  fasciculatum 

Chamise 

Arctostaphylos  spp. 

Manzanita 

Artemisia  californica 

Coastal  sage 

Salvia  mellifera 

Black  sage 

Rubus  spp. 

Blackberry 

Rhus  diversiloba 

Poison  oak 

Foeniculum  vulgare 

Sweet  fennel 

Ceanothus  sp. 

Ceanothus 

Hardwoods 

Ouercus  wislizenii 

Interior  live  oak 

(oak.  woodland) 

0.  aqrifolia 

Coast  live  oak 

0.  chrysolepis 

Canyon  oak 

0.  lobata 

Valley  oak 

0.  dumosa 

Scrub  oak 

0.  kelloqqii 

Black  oak 

Aesculus  californica 

California  buckeye 

Platanus  racemosa 

Sycamore 

Coniferous  forest 

Piiius  radiata 

Monterey  pine 

(coastal) 

Umbellularis 

californica 

California  bay 

Pinus  coulteri 

Coulter  pine 

Arbutus  menziesii 

Madrone 

Castanopsis  chrysophylla  Golden  chinquapin 
var.  minor 

Riparian 

Salix  spp. 

Willow 

Populus  fremontii 

Cottonwood 

Platanus  '•acemosa 

Sycamore 

Sambucus  sp. 

Elderberry 

Nicotiana  qlauca 

Tree  tobacco 
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Table  V-F-2  (continued) 

DOMINANT  NATIVE  VEGETATION  OF  WASTEWATER  LAND 
APPLICATION  STUDY  SITE  2 7 


Vegetative  Cover  Type  Scientific  Name  Common  Name 


Acer  nequndo 
californicum 
Rhus  diversiloba 
Rubus  sp . 

Rosa  calitornica 
Typha  sp . 
Scirpus  sp. 
Alnus  oreqona 


Box  elder 

Poison  oak 
Blackberry 
Wild  rose 
Cattail 
Bulrush 
Red  alder 
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Table  V-F-3 


WASTEWATER  LAND  APPLICATION  STUDY  SITE  27 
RARE,  ENDANGERED  AND  POSSIBLY  EXTINCT 


PLANTS 

Species 

Local  Habitat 

Plant  Community 

Amsinckia  grandiflora 

Inner  coast  range 

Valley  grassland 

(a  fiddleneck)* 

and  adjacent  valleys 

Campanula  californica 

Near  coast 

Freshwater  swamp 

(a  bellflower)* 

Point  Reyes  National 

Seashore 

Chaetopappa 

Open  dry  rock  slopes 

Northern  coastal  scrub 

bellidiflora 
(an  aster)* 

Coastal  prairie 

Parvisedum 

Rocky  places,  often 

Openings  in  foothill 

pentandrum 

on  serpentine 

woodland 

(a  stonecrop)* 

800-2500  feet 

Chaparral 

Tropidocarpum 
capparideum 
(a  mustard)* 

Arctostaphylos  hooveri 
(a  manzanita)** 

A.  montereyensis 
(a  manzanita)** 

A.  pumila 

(Dune  manzanita)** 

Monardella  benitensis 
(a  mint)* 

Trifolium  trichocalyx 
(a  clover)* 


Inner  coast  range 

Alkaline  low  hills 
below  500  feet 

No  data 

No  data 

Sandhills  and  woods 
No  data 
Sandy  places 


Valley  grassland 


Closed-cone  pine  forest 
Northern  coastal  scrub 

Closed-cone  pine  forest 
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Tabic  V-F-3  (continued) 

WASTEWATER  LAND  APPLICATION  STUDY  SITE  27 
RARE,  ENDANGERED  AND  POSSIBLY  EXTINCT 
PLANTS 


Species 

Fritillaria  liliacca 
(a  fritillary)* 


F.  viridea 
(Checker  lily)* 


Malacothamnus  abbottii 
(a  mallow)* 

Ophiglossum 
californicum 
(Adder's  tongue  fern) 

Eriastrum  virgatum 
(a  phlox)* 


Eriogonum 
butterworthianum 
(a  wild  buckwheat)* 

E.  nortonii 
(a  wild  buckwheat)* 


E.  temblorense 
(a  wild  buckwheat)* 


Local  Habitat 


Mostly  in  brush  and 
among  oaks  and 
pines,  below 
2500  feet 


Among  willows , 
Salinas  River 

Vernal  pools 

Sandy  places 

Pinnacles  National 
Monument 

No  data 

Dry  rocky  slopes 
1500-4000  feet 
Inner  coast  range 
No  data 


Plant  Community 


Northern  coastal  scrub 
Mixed  evergreen  forest 
Chaparral 
Foothill  woodland 
Yellow  pine  forest 


Coastal  strand 
Chaparral 


Heavy  soil,  open  hills  Northern  coastal  scrub 
and  fields  near  coast 

Redwood  Forest 
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Table  V-F-3  (continued) 

WASTEWATER  LAND  APPLICATION  STUDY  SITE  27 
RARE,  ENDANGERED  AND  POSSIBLY  EXTINCT 
PLANTS 


Species 

Polygonum 
montereyense 
(a  knotweed) 

Delphinium 
hutchinsonae 
(a  delphinium)* 

Ceanothus  rigidus 
(a  California  lilac)** 


C.  rigidus  var.  albus 
(a  California  lilac)** 

Potentilla  hickmanii 
(a  cinquefoil)  * 


Galium  californicum 
ssp.  luciense 
(a  bed  straw)* 


Galium  hardhamiae 
(a  bedstraw)* 

Castilleja  latifolia 
(a  paintbrush)* 

Cordylanthus  littoralis 
(a  birds-beak)* 


Note: 


* a forb 
**  a bush 


Local  Habitat 
Dry  hard  clay 

No  data 

Sandy  hills  and  flats 
Monterey  Peninsula 
Monterey  Peninsula 


Plant  Community 


Closed-cone  pine  forest 
Northern  coastal  strand 


Rare,  in  marshy  places  Foothill  woodland 
places  at  scattered 
stations 

Open  hills  and  woods 
below  3500  feet 

Coast  ranges 

No  data 

Sandy  places 

Monterey 


Redwood  forest 
Closed-cone  pine  forest 
Mixed  evergreen  forest 

Coastal  strand 
Closed-cone  pine  forest 
Back  of  coastal  strand 
Closed-cone  pine  forest 
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b.  Fish  and  Wildlife 


Fisheries:  The  Salinas  River  is  the  major  waterway  of  the  area, 

although  it  is  often  dry  during  the  summer  months  from  the  Greenfield 
Diversion  south  to  Salinas.  The  foothill  streams  of  Site  27,  such  as 
Gabilan,  Mud,  Alisal,  Quail  and  Chualar  Creeks,  are  intermittent  and  at 
best  only  support  a limited  fishery  during  the  wet  season. 

Anadromous  Fish.  According  to  the  California  Fish  and 
Wildlife  Plan  (1965)  (Ref.  30),  the  Salmas  River  is  a minor  steelhead 
stream.  Approximately  500  spawners  used  the  river  annually  and  600 
angler-days  were  spent  at  the  river  with  a yield  of  0.06  fish  per  angler 
day.  Today,  because  of  water  diversion  that  eliminates  above-ground 
water  flow  (from  Salinas  to  Chualar)  in  the  river  during  the  summer  months, 
the  steelhead  run  has  been  reduced  significantly.  Shifting  sand  destroys 
spawning  bods  and  feeding  habitat,  and  in  combination  with  low  flows, 
renders  the  Salinas  River  poor  anadromous  fish  habitat. 

Inland  Fish.  A minor  warmwator  fishery  exists  in  Site  27. 

The  Salinas  River,  which  is  often  intermittent  within  the  boundaries  of 
Site  27,  supports  several  species  of  warmwater  fish  (see  Appendix , Chapter 
K) , A warmwater  fishery  exists  above  the  Greenfield  Diversion  and  below 
Salinas  on  the  Salinas  River,  adjacent  to  the  boundaries  of  Site  27.  Many 
small  irrigation  sumps,  cattle  watering  ponds,  and  farm  ponds  were  observed 
in  the  Salinas  Valley  and  adjacent  footh  ’ls.  A warmwater  fishery  may  exist 
in  some  of  these  ponds;  and  if  not,  there  is  a potential  for  establishing  such 
a fishery. 

According  to  California  Department  of  Fish  and  Game  personnel, 
trout  may  occur  in  the  headwaters  of  small  creeks  draining  the  Gabilan 
Range,  although  the  area  is  not  surveyed  by  the  Department.  Trout  occur 
in  the  Salinas  River  above  the  Greenfield  Diversion  (Ref.  146). 

Wildlife:  Several  major  wildlife  habitat  types  are  found  in  Site  27  -- 

chaparral,  coastal  sagebrush,  woodland-grass,  grassland,  agricultural, 
riparian  and  a small  amount  of  coniferous  forest.  Agricultural  wildlife 
habitat,  which  is  of  very  poor  quality  in  the  Site,  occurs  extensively  in 
the  Salinas  Valley  and  to  a lesser  degree  m some  foothill  areas.  Chaparral, 
woodland-grass  and  grassland  occur  predominantly  in  the  foothills  and 
slopes  of  the  Gabilan  Range.  Riparian  hal  tat  is  abundant  along  the  Salinas 
River  levee  and  occurs  intermittently  along  small  stream  channels  in  the 
foothills.  The  coniferous  forest  is  restricted  to  the  higher  elevations  of 
the  Gabilan  Range  along  ridges. 

Dig  Game . Black-tailed  deer  are  found  over  most  of  the 
site,  except  in  the  center  of  the  Salinas  Valley.  Highest  densities  occur 
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in  the  woodland-grass  type  (30-60  per  square  mile)  and  densities  run  10  to 
30  per  square  mile  in  other  habitat  types  (California  Fish  and  Wildlife  Plan, 
1965,  Ref.  30).  Since  1 965,  deer  densities  have  generally  declined  accord- 
ing to  Fish  and  Game  personnel.  The  decline  has  been  attributed  to  a 
normal  cyclic  fluctuation  in  populations.  However,  loss  of  habitat  by 
brush  clearing  to  increase  pasture  for  cattle  has  also  contributed  slightly 
to  the  recent  decline  in  deer  populations. 

Wild  (feral)  pigs  and  Russian  boar  are  common  in  Monterey  county 
especially  in  the  Santa  Lucia  Range  (adjacent  to  the  western  boundary  of 
Site  27),  Within  the  last  five  years,  populations  of  boar  and  pigs  have 
increased  in  numbers  east  of  Salinas,  primarily  through  release  of  Russian 
boar.  There  has  been  an  increase  in  depredation  permits  for  boar  in  the 
Salinas  Valley. 

Upland  Game.  Monterey  County  contains  excellent  valley 
quail  habitat  (Ref.  32).  Densities  of  320  to  640  per  square  mile  are  found 
in  the  woodland-grass,  coast  sagebrush,  riparian  and  agricultural  (where 
cover  is  available)  types.  Densities  of  60  to  3 20  per  square  mile  are  found 
in  other  types . 

Brush  rhbbits  and  cottontails,  which  occur  in  the  same  habitat  types 
as  quail,  are  found  in  Monterey  County  in  densities  of  60  to  640  per  square 
mile  (Ref.  32) . 

Monterey  County  supports  breeding  populations  of  band-tailed 
pigeons  and  has  been  rated  among  the  top  ten  counties  for  hunter  oag  of 
band-tailed  pigeon  for  many  years. 

Mourning  doves  are  scattered  over  the  county  primarily  in  the 
agricultural,  grassland,  and  woodland-grass  types.  Populations  may 
fluctuate  annually,  but  densities  of  60  to  640  per  square  mile  are  common 
during  breeding  and  hunting  seasons  (Ref.  32). 

Wild  turkeys  were  planted  by  the  California  Department  of  Fish  and 
Game  and  private  parties  at  various  locations  in  Monterey  County  several 
years  ago.  The  plantings  largely  failed  and  today  there  are  no  significant 
populations  of  turkey  present  in  Site  27. 

Chinese  ring-necked  pheasants  occur  in  the  riparian  and  agricultural 
habitats  in  densities  of  less  than  65  per  square  mile.  In  general,  pheasant 
habitat  in  the  Salinas  Valley  is  poor  because  of  the  extensive  clear  farming 
practices  and  the  lack  of  good  grain  crops  for  food  and  cover. 
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Waterfowl . The  Salinas  Valley  does  not  have  notably  good 
waterfowl  habitat.  Suitable  habitat  is  represented  by  various  small  farm 
ponds  and  a limited  amount  of  water  in  the  Salinas  River.  Winter  densities 
of  birds  are  usually  less  than  64  per  square  mile.  Mallard,  wood  duck, 
cinnamon  teal  and  other  dabbler  species  probably  breed  in  this  area. 


Nonqame  Wildlife.  Mountain  lion  occur  throughout  the 
Gabilan  Range  following  the  major  deer  herds.  The  endangered  California 
condor  has  been  sighted  just  south  of  the  southern  boundary  of  Site  27. 


Numerous  nongame  species  can  be  found  in  the  riparian  lands  adja- 
cent to  the  Salinas  River.  Songbirds  and  raptorial  bird  species  (kites  and 
hawks)  nest  in  the  trees  and  numerous  mammalian  species  (raccoon, 
opossum,  coyote,  etc.)  may  be  found  at  the  ground  level.  Animals  observed 
during  the  field  investigation  of  Site  27  arc  named  in  Table  V-F-4. 


Rare  and  Endangered  Species.  Eighteen  species  of  rare  or 
endangered  animals  are  known  or  thought  to  occur  within  Site  27.  This  list 
includes  one  fish,  two  reptiles,  fourteen  birds  and  one  mammal.  They  are 
listed  in  Table  V-F-5. 

1 . Fish . Sacramento  perch  were  once  abundant  in  the 
Sacramento-San  Joaquin  system  and  the  Pajaro  and  Salinas  Rivers.  Intro- 
duction of  other  contrarchids  (bass  and  sunfish)  has  significantly  reduced 
its  numbers  through  competition.  Because  Salinas  River  flows  within  the 
study  are  now  intermittent,  the  presence  of  the  Sacramento  perch  is  ques- 
tionable. It  may  still  occur  downstream  in  waters  receiving  study  area 
runoff. 


2.  Reptiles.  The  Alameda  striped  racer  frequents  chaparral 
and  occasionally  grassland,  open  woods  and  rocky  slopes  in  the  valley  and 
foothill  regions  from  San  Francisco  Bay  to  Monterey  Bay  (Ref.  36  and  97). 
Urbanization  and  subsequent  removal  of  habitat  are  primarily  responsible 
for  this  reptile's  rare  status.  The  two-striped  garter  snake  may  also  be 
found  in  the  study  area.  Its  range  extends  throughout  the  coastal  ranges 
from  Monterey  Bay  to  Baja  California.  Preferred  habitat  is  in  and  around 
rocky  streams  with  protected  pools  near  shore.  The  exact  population  status 
of  the  two- striped  garter  snake  is  undetermined  at  present  (Stebbins,  1966). 

3.  Birds.  The  California  brown  pelican  occurs  along  the 
Pacific  Coast  from  Canada  to  Mexico,  including  the  Monterey  Bay  vicinity. 
Reproductive  failure  attributed  to  pesticide  contamination  has  caused  the 
endangered  status  of  this  bird.  The  brown  pelican  may  infrequently  stray 
into  the  study  area;  however,  the  great  concern  should  be  in  maintaining 
pesticide  levels  below  toxic  concontra*  ions  dow’nstrca.m  from  the  study  area 
in  Monterey  Bay,  the  bird’s  natural  habitat. 
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Table  V-F-4 

ANIMALS  OBSERVED  DURING  FIELD  INVESTIGATIONS 
ON  DECEMBER  7,  1972 

OF  WASTEWATER  LAND  APPLICATION  STUDY  SITE  27 


Birds 


Mammals 


Mallard 
Turkey  vulture 
Red-tailed  hawk 
Marsh  hawk 

American  kestrel  (Sparrow  hawk) 

California  valley  quail 

American  coot 

Killdeer 

Western  gull 

Rock  dove 

Red-shafted  flicker 

California  acorn  woodpecker 

Scrub  jay 

Stellar’s  jay 

Common  crow 

Robin 

Starling 

House  sparrow 

Red-winged  blackbird 

Brewer's  blackbird 

Western  meadowlark 

Brown  towhee 

Oregon  junco 

Song  sparrow 

White-crowned  sparrow 

Mourning  dove 


Numerous  animal  tracks 
were  seen  in  Salinas  River 
areas.  Some  were  identified 
as  raccoon  and  coyote. 
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Common  Name/Scientiflc  Name 


Status  Occurrence 


Fish: 

Sacramento  perch  (Archoplites  interruptus)  U 

Reptiles: 


Alameda  striped  racer  (Masticophis  lateralis 

euryxanthus)  R 

Two-striped  garter  snake  (Thamnoohis  couchi 

hammondi)  U 

Birds: 

California  brown  oelican  (Pclecanus  occidentalis)  E,U 

Aleutian  Canada  goose  (Br  nta  canadensis 

le  jcaoareia)  E 

Tule  white-fronted  goose  (An.-er  albifrons  gambelli)  E 

Red-bellied  red-shouldered  hawk  (Buteo  lineatus 

eleqans)  U 

Ferruginous  hawk  (Buteo  regalis)  U 

Southern  bald  eagle  (Haliaeetus  leucoceohalis 

leucoceohalis)  E 

American  osprey  (Pandion  haliaetus  carolinensis)  U 

Prairie  falcon  (Falco  mexicanus)  R 

American  peregrine  falcon  (Falco  peregrines  anatum)  E 

California  clapper  rail  (Rallus  longirostris  obsoletus)  E,R 
California  black  rail  (Laterallus  jamaicensis 

coturniculus)  R 

Alaskan  short-billed  dowitcher  (Lininodromus 

griseus  s s p . ) U 

California  yellow-billed  cuckoo  (Coccyzus  americanus 

occidentalis)  R 

Yakutat  fox  sparrow  (Passerella  lliaca  meruloides)  U 


Mammals: 

Big-eared  kangaroo  rat  (Dipodomys  elenhantinus)  U 


X 


X 

* 

X 

★ 

★ 

★ 

X 

* 

X 

★ 

★ 

X 

* 

* 

* 

★ 


* 


E - Endangered 
R - Rare 

U - Status  undetermined 

X - This  species  or  subsoecies  definitely  or  probably  occurs 
on  the  wastewater  management  area 
* - Occurrence  of  this  species  or  subspecies  on  the  waste- 
water  management  area  is  uncertain  or  questionable 


I 
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The  Aleutian  Canada  goose  and  the  tule  white-fronted  goose  are 
both  winter  inhabitants  of  coastal  California.  Marshes,  lakes  and  bays 
serve  as  resting  areas.  Food  consists  of  grain,  young  grasses  and  forbs. 

Several  raptorial  birds  (birds  of  prey),  including  the  red-bellied 
red-shouldered  hawk,  ferruginous  hawk,  southern  bald  eagle,  American 
osprey,  prairie  falcon  and  American  peregrine  falcon  have  historically 
Inhabited  the  study  area.  The  osprey  and  ferruginous  hawk  probably  occur 
In  the  area,  but  the  presence  of  the  other  raptors  is  uncertain.  Most  of 
these  birds  have  experienced  population  declines  due  to  pesticide  con- 
tamination of  their  food  chain,  destruction  of  nesting  sites,  human  encroach- 
ment upon  their  natural  habitat  and  hunting  or  trapping  by  man. 

The  California  clapper  rail  is  a resident  of  salt  marshes  in 
San  Francisco  Bay  and  Elkhorn  Slough.  This  range  does  not  include  the 
Site  area,  but  because  Elkhorn  Slough  lies  immediately  adjacent  to  the 
northern  portion  of  the  area,  the  California  clapper  rail's  presence  has 
been  noted.  Destruction  of  salt  marsh  habitat  by  filling  and  draining  has 
reduced  the  rail's  status  to  endangered.  The  California  black  rail,  whose 
distribution  and  population  numbers  are  presently  unknown,  has  historically 
existed  in  similar  habitats  from  Tomales  Bay  south  to  Baja  California. 

The  Alaskan  short-billed  dowitcher  winters  along  the  Pacific  coast 
from  central  California  to  Baja  California,  frequenting  coastal  or  near-by 
inland  mudflats,  marshes  and  ponds.  Its  status  is  presently  undetermined 
and  it  may  visit  the  study  area  occasionally. 

The  California  yellow-billed  cuckoo  historically  nested  along  stream 
channels  from  Shasta  County  to  southern  California.  Although  it  is  now 
infrequently  seen  in  California  due  to  destruction  of  streambank  riparian 
vegetation,  the  possibility  of  its  presence  should  be  noted. 

The  Yakutat  fox  sparrow's  status  is  undetermined,  but  historically  it 
has  frequented  chaparral,  open  woodland  and  forest  undergrowth  throughout 
mountainous  regior  of  the  western  United  States  and  Canada. 

A,  Mammals.  The  big-eared  kangaroo  rat  occupies  chapar- 
ral covered  slopes  throughout  the  southern  Gabilan  Range  in  both  Monterey 
and  San  Benito  counties  and  may  exist  as  far  north  as  the  study  area.  Exact 
range  and  population  status  of  this  species  is  undetermined  at  present. 

Wildlife  and  Fish  Diseases: 

Wildlife  Diseases.  Under  present  conditions,  there  are  no 
serious  wildlife  disease  occurrences  in  Monterey  County  except  foot  rot 
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among  deer.  Foot  rot,  caused  by  the  anaerobic  bacteria  Spherophorus 
necroohorus , causes  periodic  losses  of  deer  in  Monterey  County,  The 
bacteria  thrives  in  mud  caked  onto  hooves  which  has  been  previously 
contaminated  by  droppings  from  infected  animals.  The  disease  has  a 
higher  incidence  of  occurrence  in  dry  seasons  (late  summer)  when  deer 
are  concentrated  around  remaining  waterholes  . Management  efforts  to 
control  the  disease  include  deposition  of  sand  or  gravel  around  the  edges 
of  watering  holes  to  prevent  build-up  of  mud. 


Infectious  bovine  tuberculosis,  which  afflicts  cattle  and  swine, 
has  recently  occurred  in  northern  San  Luis  Obispo  County  south  of  Site  27. 
There  is  a potential  for  this  disease  to  be  transferred  into  the  wild  pig  and 
boar  populations  in  Area  27  from  infected  animals  that  escape  and  become 
feral.  However,  this  is  not  expected  to  occur  according  to  California 
Department  of  Fish  and  Game  personnel. 


Waterfowl  diseases  such  as  avian  cholera  and  fowl  botulism  are 
nonexistent  or  occur  in  very  minor  outbreaks  among  waterfowl  found  in 
Site  27. 


Fis h Disea ses  . There  is  no  specific  information  on  fish 


diseases  of  this  area.  For  a general  discussion  on  commonly  occurring 
fish  diseases  and  uarasites,  refer  to  the  discussion  of  this  subject  under 
the  present  environment  section  of  Site  4, 


c.  Ecological  Systems 


Site  27  is  dominated  by  agricultural  land,  especially  the  Salinas 
Valley  bottomlands  and  alluvial  aprons.  Land  management  and  cropping 
techniques  presently  used  by  the  agriculturists  have  effectively  om.itted 
any  natural  wildlife  habitat  in  these  areas.  Hedgerow,  canal  bank  and 
field  edge  cover  is  almost  nonexistent.  Clear-cropping  is  practiced  to 
utilize  the  maximum  available  space  and  at  the  same  time  control  rodent 
pests  th.'’ough  removal  of  habitat. 


The  most  abundant  and  diversified  array  of  wildlife  found  in  Site  27 
exists  in  the  riparian  lands  along  the  Salinas  River,  The  value  of  this  land 
has  been  recognized  in  the  California  Protected  Waterways  Plan.  The 
Salinas  River  has  been  designated  a Class  1 extraordinary  wildlife  waterway- 
riparian  land.  The  vegetative  mixture  of  trees,  brush  and  annual  and  peren- 
nial grasses  and  forbs  supplies  food,  cover,  nesting  sites  and  rest  areas 
for  numerous  birds  and  mammals.  Alteration  of  this  plant  species  complex 
would  also  change  the  species  composition  o^  wildlife  utilizing  the  vegeta- 
tion for  food  or  cover.  Smaller  areas  of  good  riparian  growth  are  found  along 
the  foothill  stretches  of  Gabilan,  Mud,  Chualar,  Johnson  and  McCoy  Creeks, 
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The  grassland-chaparral  and  grassland-woodland  border  areas  In  the 
Gabllan  Range  support  a large  array  of  wildlife.  The  close  proximity  of  two 
separate  habitat  types  bring  together  two  wildlife  assemblages  and  also 
produce  a habitat  for  wildlife  that  cannot  thrive  on  either  of  the  separate 
types  alone.  Deer,  quail,  dove  and  cottontail  are  common  in  these  border 
areas  throughout  the  foothill  sections  of  Site  27 . 

There  are  no  significant  good  quality  m.arsh  lands  within  Site  27. 
d . Recreation  Resources 


Site  27  was  estimated  to  have  a gross  recreational  user  potential  of 
120.59  million  visitor  days  per  year.  There  is  no  concentration  of  actual 
recreational  use  within  the  area  except  at  Fremont  Peak  State  Park. 

Steelhead  fishing  is  available  seasonally  along  the  Salinas  River, 
while  the  Salinas  Valley  agricultural  lands  support  hunting  for  dove,  quail, 
pheasant,  duck  and  rabbit.  The  foothill  and  upland  sections  of  the  study 
area  (Gabilan  Range)  are  popular  and  productive  for  deer,  quail  and  cotton- 
tail hunting. 

The  higher  elevations  of  the  Gabilan  Range  are  used  recreationally 
for  hiking,  camping,  picnicking,  horseback  riding  and  sightseeing.  Fremont 
Peak  State  Park  is  the  focal  point  for  these  activities. 

Present  Public  Facilities:  Fremont  Peak  State  Park  is  the  only  major 

public  recreational  facility  within  Site  27  (only  a small  portion  of  the  park 
is  actually  within  Site  27).  The  244  acre  site  offers  camping,  picnicking, 
hiking,  horseback  riding  and  sightseeing  opportunities  at  its  location  on  the 
crest  of  the  Gabilan  Range.  A list  of  its  facilities  and  past  and  projected 
use  are  given  in  Table  V-F-6. 

“ ~ " Table  V-F-6 

RECREATION  FACILITIES  OF  FREMONT  PEAK  STATE  PARK 

(244  acres) 


Facilities 

Camp  units 
Picnic  units 
Parking  units 
Trails  (miles) 


10 

20 

50 

1 


Attendance 

Year  Day  Use 

1969  21,326 

1980  27,937 

1990  36,877 

2000  44,252 


Overnight  Use  Total 


4,695  26,021 
6,150  34,087 
8,118  44,995 
9,741  53,993 
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Royal  Oaks  Regional  Park  is  located  just  outside  the  northern  boundary 
of  the  Site  and  should  not  be  substantially  affected  by  the  project  as  it  is  not 
within  the  Site  27  watershed. 

Present  Private  Facilities:  Private  recreational  development  within 

Site  27  is  very  limited.  The  Salinas  Bowmen,  Inc.  maintain  an  archery  range 
west  of  Crazy  Horse  Road  in  the  northern  foothill  section  of  the  study  area. 

This  was  the  only  private  recreational  facility  noted  during  field  observations. 
There  arc  private  deer  hunting  clubs  throughout  the  Gabilan  Range,  but  because 
licenses  are  not  required  in  all  cases,  accurate  information  on  location  and 
size  is  not  available. 

Hunger  and  Angler  Use.  Hunting  pressure  within  Site  27  is 
most  accurately  rcp.asented  by  the  California  Department  of  Fish  and  Game 
post-season  hunter  survey  and  annual  wildlife  management  unit  reports. 

Table  V-F-7  presents  hunter  kill  data  extrapolated  from  the  1970  post- 
season survey  for  Monterey  Gounty  and  is  not  specific  to  the  Site  area. 

Hunter  use-day  information  is  not  available  on  a county-wide  basis. 


Table  V-F-7 

1970  HUNTER  SURVEY  - MONTEREY  COUNTY  * 


Bag 

Hunte 

Pheasant 

1,900 

800 

Quail 

58,700 

5,600 

Dove 

73,700 

5,600 

Pigeon 

27,400 

4,300 

Jackrabbit 

23,900 

2,200 

Cottontail 

15,300 

2,800 

Tree  squirrel 

21,200 

2,800 

Ducks 

20,400 

1,800 

Geese 

0 

0 

Jacksnipe 

1,000 

200 

Coots 

1,000 

200 

Deer 

4,000 

8,600 

* Extracted  from  unpublished  Deoartment  of  Fish  and  Game 
data  sheets,  Sacramento,  California. 


The  1972  wildlife  unit  management  report  for  the  San  Benito  deer 
herd  reported  a three-year  average  deer  kill  of  1 , 104  buck  and  1 14  antler- 
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less  deer  (1969-71).  The  San  Benito  herd  ranoes  llie  length  of  the  Gabilan 
Range  within  both  San  Benito  and  Monterey  Counties,  the  percentage  of 
this  kill  figure  specific  to  me  study  area  is  unknown. 

The  1965  California  Fish  and  Wildlife  Plan  (Ref.  30)  estimated  that 
the  Salinas  River  supported  an  annual  steelhead  run  of  500  spawners  with 
600  angler-days  expended  on  the  fish.  Fishing  success  was  estimated  to 
be  .06  fish  per  angler  day  (1  fish  per  16.7  angler-days).  At  present,  the 
status  of  this  run  is  unknown.  River  diversions  at  Creenfield  and  Chualar 
significantly  reduce  and  seasonally  eliminate  above-suriace  flows  in  the 
Salinas  River  from  Creenfield  to  Salinas.  The  California  Department  of 
Fish  and  Game  recognixcs  no  major  warmwater  fishery  within  the  study  area. 
However,  a minor  warmw’ater  fishery  may  be  present  in  the  wet  season  when 
stream  flows  are  adequate.  Several  species  may  occur  seasonally  in  the 
Salinas  River  when  there  is  an  above-surface  flow.  Farm  ponds  in  the  valley 
and  foothill  sections  may  also  support  small  warmwater  fisheries. 

Open  Space . Monterey  County,  through  its  open  space 
element  of  May  1972,  has  designated  most  of  Site  27  as  open  space. 

Several  different  classifications  are  involved.  Excluding  a strip  of  urban 
development  along  SR  101  from  Salinas  to  Chualar,  the  valley  bottom  land 
west  of  Old  Stage  Road  is  set  aside  as  prime  agricultural  land.  This  is  a 
continuance  of  present  land  use.  Small  areas  of  relatively  flat  alluvial 
fan  and  stream  valley  bottom  immediately  east  of  Old  Stage  Road  are  classi- 
fied as  agriculture/rural  residential.  This  category  facilitates  long-range 
plans  for  modest  residential  development  in  low  foothUl  areas  presently 
used  for  pasture  and  limited  crop  production.  Three  small  plots  of  recrea- 
tional open  space  are  designated  in  the  northern  portion  of  the  study  area  -- 
Fremont  Peak  State  Park  and  two  other  areas  (located  between  U.S.  Highway 
101  and  Crazy  Horse  Road)  not  described  in  the  open  space  element.  The 
final  open  space  category  found  within  Site  27  is  wildlife,  grazing,  water- 
shed and  agriculture.  This  broad  grouping  includes  the  hilly  and  mountainous 
eastern  half  of  the  study  area. 

Urban  and  rural  residential  lands  west  of  Crazy  Horse  Road,  along 
U.S.  Highway  101  from  Chualar  to  Salinas,  and  surrounding  Gonzales  are 
the  only  lands  within  the  study  area  not  prescribed  as  open  space. 

Future  Public  Facilities:  The  County  of  Monterey  and  the  State  of 

California  have  proposed  no  new  recreation  sites  within  the  boundaries  of 
Site  27.  There  is,  however,  a proposed  state  riding  and  hiking  trail  that 
enters  the  study  area  from  across  the  Salinas  River  near  Spence.  The  route 
will  parallel  Hartnell  and  Zabala  Roads  to  Old  Stage  Road,  then  continue 
northwest  along  Old  Stage  Road,  Crazy  Horse  Road,  and  Echo  Valley  Road 
to  San  Miguel  Canyon  Road  and  the  study  area  boundary. 
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A regional  park  and  reservoir  is  proposed  on  Natividad  Creek 
immediately  west  and  outside  of  the  study  area  boundary  near  the  town 
of  Natividad.  Wastewater  applied  to  the  Natividad  Creek  drainage  within 
the  study  area  could  possibly  affect  the  park  site  once  it  is  established. 

e.  Protected  Waterways  Designation 

The  Salinas  River  is  the  only  waterway  within  Site  27  that  has  a 
protected  status.  It  is  listed  as  a Class  1 extraordinary  wildlife  waterway 
under  the  riparian  lands  subsection. 
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- Environmental  Setting  Without  the  Project:  Cultural 


a.  Archaeological  and  Historic  Site  Locations 

It  has  been  estimated  that  the  foothills  along  Monterey  Bay  and  the 
Salinas  Valley  may  contain  potential  archaeological  sites  (Ref.  11)  . No 
reported  archaeological  surveys  of  the  area  have  been  conducted.  The  Site 
Area  is  known  to  have  been  in  the  southernmost  area  of  lands  occupied  by 
the  Costanoan  Indians  prior  to  early  Spanish  conquest  and  colonization  (ReL  2) , 


The  only  historic  landmark  of  note  in  Site  27  is  the  site  of  the  Battle 
of  Natividad,  California  Registered  Historical  Landmark  No.  651  (Ref. 15). 
The  site  is  located  in  Sub-Area  27.1  at  the  intersection  of  Crazy  Horse  and 
San  Juan  Grade  Roads.  The  Battle  of  Natividad  took  place  on  November  16, 
184  6 when  the  combined  American  forces  under  Captains  Charles  D.  Burass 
and  Bluford  K.  Thompson  clashed  with  Mexican  Californians  under  the  com- 
mand of  Commandante  Manuel  de  Jesus  Castro.  The  Americans  saved  a large 
drove  of  horses  f jr  Lieutenant  Colonel  John  C.  Fremont  who  subsequently 
concluded  an  armistice  at  Cahuenga  in  January  1 847. 


b.  Scenic  Locations 


SR  156,  from  the  western  perimeter  of  Sub-Area  27.3  to  its  junction 
withU.S.  Highway  101,  and  US  101,  from  its  junction  with  SR  156  northward 
to  the  northern  periemter  of  Sub-Area  27.3,  are  proposed  for  inclusion  in  the 
California  State  Scenic  Highways  System  (for  background  reference,  see 
Section  A-3f).  Monterey  County  has  also  proposed  a scenic  roadway  in  Site  27. 
It  is  proposed  to  begin  at  the  Salinas  River  just  west  of  Chualar  (in  Sub-Area 
27.2)  and  follow  Chualar  River  Road  and  Chualar  Road  northeast  to  Old  Stage 
Road,  and  subsequently  follow  Old  Stage  Road  northwest  and  finally  northeast 
to  the  Monterey-San  Benito  County  line  just  west  of  the  eastern  perimeter  of 
Sub-Area  27.1  . A branch  of  this  proposed  scenic  route  will  leave  Old  Stage 
Road  ar  its  junction  with  Crazy  Horse  Road  (Sub-Area  27.1)  proceed  along 
Crazy  Horse  Road  to  its  junction  with  US  101  and  subsequently  along  US  101 
to  the  Monterey-San  Benito  County  line  (just  north  of  the  northern  perimeter 
of  Sub- Area  27.3). 


The  roadway  leading  to  Fremont  Peak  State  Park  (along  the  eastern 
perimeter  of  Sub-Area  27.1)  and  the  park  itself  offer  excellent  scenic  views 
of  the  Salinas  Valley  westward  and  the  San  Juan  Valley  northward,  (the  San 
Juan  Valley  being  the  valley  of  the  San  Benito  River  eastward  of  its  confluence 
with  the  Pajaro  River).  At  the  present  time,  these  scenic  vistas  are  unimpeded 
by  any  sort  of  man-made  structure. 
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These  scenic  values  are  somewhat  marred  by  the  near  universal 
appearance  of  roadside  refuse  scattered  all  along  the  edges  of  the  Site 
Area's  many  roads  and  concentrated  particularly  at  natural  and  specifically 
provided  stopping  and  pull-off  viewing  areas. 

Some  idea  of  the  scenic  values  of  Site  2 7 can  be  anticipated  from 
some  of  the  views  presented  in  Figure  V-F-5. 


^ - Environmental  Setting  Without  the  Project:  Public  Health 


(Refer  to  Volume  VI:  TECHNICAL  APPENDIX  - 

THE  PUBLIC  HEALTH  IMPLICATIONS  OF  LAND 
APPLICATION  OF  WASTEWATER  AND  RESIDUAL  SOLIDS) 
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6 - Environmental  Impacts 


a.  Impact  1 

A change  in  the  species  composition  due  to  wastewater  and  appli- 
cations is  the  first  Impact. 

Discussion:  The  application  of  large  amounts  of  water  on  the  pro- 
posed rapid  inflluatlon  areas  in  the  Salinas  Valley  (in  all  sub-areas) 
would  convert  present  irrigated  farm  land  to  a wet  meadow  or  marshland 
plant  community.  A change  in  the  dominant  vegetation  types  would  also 
result  in  a different  animal  community  composed  of  species  which  are 
better  adapted  to  the  new  plant  community  (marsh). 

Wastewater  applied  to  the  grassland  and  coastal  sage  shrub  in  the 
foothill  areas  of  the  Gabilan  Range  would  result  in  a change  in  the  present 
annual  grass  species.  The  sage  shrub  species  may  incur  luxuriant  growth 
duo  to  the  application  of  wastewater.  For  additional  discussion  of  this 
subject  refer  to  Impact  12  for  Site  5 (Section  C-6L). 

Remedial,  Protective  and  Mitigative  Measures:  Refer  to  the  dis- 
cussion of  this  topic  concerning  Impact  12  for  Site  5 (Section  C-6L)  . 


b.  Impact  2 


Loss  of  wildlife  species  through  loss  of  habitat  (lands,  vegetation) 
to  general  project  facilities  is  the  second  Impact. 

Piscussio n,  and  Remedial,  Protective  and  Mitigation  Measures: 
Refer  to  the  discussion  of  these  subject'''  concerning  Impact  5 for  Site  4 
(Section  B-6e)  . 


c.  Impact  3 

Loss  of  wild  land  habitat  permanently  committed  to  pumping  stations, 
Impoundment  sites  and  facilities,  maintenance  roads,  and  above-surface 
distribution  systems  is  the  third  Impact. 

Discussion,  and  Remedial,  Protective  and  Mitigative  Measures: 

Refer  to  the  discussion  of  these  subjects  concerning  Impact  12  for  Site  4 
(Section  B-6e)  . 
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Impact  4 


The  TDS  buildup  In  soils  that  receive  treated  wastewater  Is  the 
fourth  Impact. 

Discussion,  and  Remedial,  Protective  and  Mltlgatlve  Measures; 
Refer  to  the  discussion  of  the  subjects  concerning  Impact  7 for  Site  5 
(Section  C-6g) . 

e.  Impact  5 

Change  In  the  existing  water  quality  due  to  wastewater  land 
application  Is  the  fifth  Impact. 

Discussion;  Surface  and  subsurface  drainage  of  wastewater  could 
reduce  the  quality  of  surface  water  In  Site  27.  The  estimated  recovered 
wastewater  contains  total  dissolved  solids  (TDS)  In  concentrations  that 
could  degrade  the  water  quality  of  Site  27. 

Groundwater  or 
Sub-surface  Drainage 

Forest 

Surface  Pasture  Rapid 


TDS 

Drainage 

Crop 

Infiltration 

Existing  water 
(from  Table  V-F-1) 

50-1180 

294-1240 

Recovered  water 
(from  Table  V-A-7) 

400-1000 

800-2000 

o 

o 

o 

The  upper  limits  of  the  recovered  wastewater  TDS  Is  very  near  the 
upper  limit  of  the  existing  surface  water  TDS.  They  are  expected  to  be  higher 
than  current  groundwater  quality,  which  already  In  certain  areas  are  showing 
the  effects  of  Irrigation.  The  Salinas  River  , in  general,  is  considered 
a source  of  domestic  water  supplies,  consequently  a 500  mg/1  recommend 
TDS  maximum  Is  applicable  to  It  (Ref,  18),  Electro-conductivity  (EC)  Is 
an  Indirect  measure  of  TDS  and  variable  EC  objectives  have  been  established 
for  various  surface  water  In  Site  27  and  for  ground  waters  In  terms  of  their 
fitness  as  Irrigated  agriculture  water  supplies  (see  Table  V-F-1) . The 
quality  of  undiluted  surface  and  subsurface  drainage  would  exceed  the  EC 
objectives  for  Chualar,  Quail,  Natlvldad,  and  Gabilan  Creeks  and  would 
constitute  an  agricultural  water  supply  considered  to  be  generally  good  to 
selectively  Injurious  (depending  upon  crop  sensitivity) . 
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The  Salinas  River  flows  above  ground  only  seasonally  In  the  Site 
area.  Therefore,  It  Is  problematical  whether  surface  drainage  of  recovered 
wastewater  would  have  an  adverse  Impact  on  the  aquatic  life  that  occurs 
In  the  river  during  seasonal  above-ground  flows. 


Remedial,  Protective  and  Mltlgatlve  Measures:  Monitoring  of  all 
outflows  will  be  necessary  to  control  the  water  quality  of  the  effluent. 
High  TDS  may  require  pre-  or  post-  application  treatment  to  prevent 
degradation  of  surface  or  ground  water.  Substantial  recovery  of  applied 
wastewater  and  their  re-use  elsewhere  would  severely  reduce  the  potential 
Impact  that  might  otherwise  exist. 


f.  Impact  6 

Possible  Increase  In  wildlife  diseases  due  to  application  of  waste- 
water  Is  the  sixth  Impact, 


Discussion:  The  application  of  wastewater  Is  not  expected  to  in- 

crease the  incidence  of  wildlife  diseases  in  Site  27. 


Wastewater  application  to  the  foothills  of  the  Gabilan  Range  would 
Improve  the  oak-chaparral-grass  doer  range  and  thus  contribute  to  the 
health  of  the  animals.  Summer  applications  could  create  more  watering 
areas  and  prevent  crowding  around  original  ones. 

This  would  be  a beneficial  impact.  Although  any  additional  per- 
manent watering  areas  created  sliould  be  managed  to  prevent  the  creation 
of  muddy  edges.  This  can  effectively  be  remedied  (small  scale)  by  the 
use  of  sand  or  gravel  around  the  edges  of  watering  holes. 


Impact  7 


Loss  of  vegetation,  wildlife  habitat  and  wildlife  on  soil  disposition 
areas  is  the  seventh  impact. 

Discussion,  and  Remedial^  protective  and  Mltlgatlve  Measures-. 
Refer  to  the  discussion  of  these  subjects  concerning  Impact  13  for  Site  4 
(Section  B-6m)  . 


h.  Impact  8 

Change  In  the  mlcro-cllmate  caused  by  Increased  available  moisture 
is  the  eighth  impact. 
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D Is cu ssion,  and  Rc’ media  1_, J’rqt ectlvc  and  Mitigatlvc  Moasures; 

Refer  to  the  discussion  of  these  subjects  concerniny  Impact  4 for  Site  5 
(Section  C -6d)  . 

t.  Impact  9 

Expansion  of  marshland  in  the  Salinas  Valley  is  the  ninth  impact. 

Discussion:  The  application  of  large  amounts  of  wastewater  to  the 

rapid  infiltration  areas  proposed  for  the  Salinas  Valley  would  create  large 
areas  of  marshland.  The  occurrence  of  marshland  would  replace  the  existing 
agricultural  community  with  a new  marshland  biotic  community.  This  change 
would  dictate  different  land  uses.  Recreational  uses,  such  as  waterfowl 
hunting,  nature  observations,  and  possibly  fishing,  would  increase  at 
the  expense  of  present  agricultural  land  uses. 

This  would  be  a beneficial  impact,  since  marshland  habitat  has 
been  seriously  reduced  throughout  the  state, 

i . Impact  10 

Possible  changes  in  upland  gamebird  habitat  through  land  use 
changes  is  the  tenth  impact. 

Discussion:  Any  change  in  agricultural  land  uses,  encouraged  by 

wastewater  application,  that  would  increase  production  of  cereal  grains 
or  allow  "weedy  edges"  around  fields  would  increase  gamebird  habitat 
in  the  Salinas  Valley.  This  is  not  expected  to  happen  since  the  present 
table  vegetable  crops  have  a high  cash  value  but  possibility  exists. 

Proposed  rapid  infiltration  use,  as  outlined  in  Section  F-lb,  would 
convert  about  half  of  the  valley  into  marshland  habitat  and  marshland  is  not 
notably  good  upland  gamebird  habitat. 

k , Impact  1 1 

Increased  mosquito  and  midge  populations  is  the  eleventh  impact. 

Discussion,  and  Remedial,  Protective,  and  Mitigative  Measures: 
Refer  to  discussion  of  these  subjects  concerning  Impact  16  for  Site  5 
(Section  C -bp)  , 


r - 4B 


act  12 


I'otontlal  Inci ca;u'  in  strcamhank  recreation  '.1  opportunitien.  in.  tlic.’ 
twelfth  impact, 

1 >incu:'.sioi2:  The  use  of  wastcjwater  to  augment  flows  of  the 

R.iUn<is  Riv>.r,  t-al)il.iu,  Chuahir  and  othr-r  creel;;-,  of  Site  27  couUi  in- 
cieare  r.treamside  r<'c.  cation  |)otential.  Provided  th.if  the  quality  of  tho 
wa;',tewater  was  high  and  if  it  did  not  contain  IDS  in  excess  of  1000  or  summer 
temi  ■ ralure  in  excess  of  that  tolerable;  by  fishes  chosem  for  management  in 
tlie  streams,  a (.'ermanent  fi.;!'.'-! y couhi  become  established,  increasing 
angler-use  days  for  the  area.  Water  cantact  sports,  such  as  swimming  and 
boating,  couhi  be  greatlv  increased  ficm  tlieir  presernt  status  providc'd  tiia! 
the  water  quiility  was  Innh  (e:;uec'ally  low  bacterial  counts).  Above-groenr! 

water  Hows  in  river;  and  streams  ha-/e  cert.iin  ac-thotieally  pleasing 
properties.  This  wouhu  be  a iicivdicial  imiiaC  . 

m.  Irnoact  13 

Possible  geni- ra.tion  o*'  eni'i'c-r'r.'tnt  odors  is  the’  thirteenth  impact, 

D iscu-s si o n , _x_H _1 1 e . ’m ' ' ' jj._l , Pr c t ccti \[c  ; ui^ Id i t i o ' ; ti\'c  .Mca r.uros: 

Refer  fo  the  d,iscusr.ii."i  of  t.u  : uojecits  concerning  Imp.ict  21  for  Site  5 
(Section  C -C'u)  , 


n ,  J_m p.uct  14 

Possible  increase  in  heavy  metal  concentrations  is  the  fourteenth 

impact . 


Discu sion,  aar^^^  a!,  rroi-.ec-t  jye , a nd  Vi*i.'ativc  Moa.suro: 

Refer  to  the  discusr-ic>r  t n - c ‘'ubjccts  concerripg  Irr.iK'.ct  4 for  Site  4 
'f-bd)  , 


(Section 


o.  Impact  1 5 

Reduction  in  roadside  .scenic  values  is  the  fifthteonth  impact. 

Discussion:  C onstruction  of  i-'ernancnl  above-cp-ound  distribution 

systems  along  roads  in  the  foothill  arcis  of  the  Cabilau  Range  could  be 
aesthetically  displeasing  to  ,'r:  idents  and  visitors  on  Site  27, 

In  the  Salinas  Valley  area,  o''  Site  27  ths'ro  would  not  be  a reduction 
of  scenic  value,  Thr  abovr'-nround  rii sdribution  of  w.is'ewater  v/ould  be  of 
fhe  s .line  nuture  as  pf'-’sr  n.t  aoricultuial  irriaafton  sysWrr.s, 
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Remedial,  Protective,  and  Mltlgatlve  Measures;  Above-ground 
distribution  systems  for  wastewater  should  be  located  away  from  road- 
ways and  recreation  sites. 

Planting  of  native  trees  and  shrubs  would  mitigate  the  undesirable 
scenic  effects  of  delivery  and  dispersal  systems  clearly  visible  from  road- 
ways . 


p.  Impact  16 

Possible  Increase  In  fish  diseases  due  to  the  application  of  waste- 
water  Is  the  sixteenth  Impact. 

Discussion;  Wastewater  could  Introduce  new  diseases  and  para- 
sites Into  Site  27  which  were  not  present  before  wastewater  application. 
This  Is  especially  possible  If  wastewoter  comes  from  sources  with  fish 
stocks  such  as  hatcheries,  tropical  fish  hobbyists,  and  commercial  fish 
processors . 

Additional  wastewater  would  also  create  more  habitat  for  certain 
aquatic  snail  species  that  are  Intermediate  hosts  for  some  fish  parasites. 
Parasitic  copepods  may  also  Increase  In  numbers. 

This  Impact  may  not  be  a major  problem  since  there  Is  no  major 
fishery  on  Site  27  . 

Remedial,  Protective  and  Mltlgatlve  Measures;  Initiate  whatever 
measures  are  necessary  to  prevent  the  Increased  disease  or  parasite  load, 
such  as; 

1 . Pre-  or  post-application  treatment  of  wastewater  to  prevent 
degradation  of  surface  water  quality. 

2.  Prevent  the  Introduction  of  new  diseases  or  parasites. 

3.  Prevent  increases  in  Intermediate  host  species  or  control 
of  those  species  If  prevention  Is  Impossible. 


q.  Impact  17 

Enhancement  of  Inland  and  anadromous  fisheries  In  the  Salinas 
River  and  Its  tributaries  Is  the  seventeenth  Impact. 


I 
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Discussion:  At  present,  the  above-ground  flow  of  the  Salinas 

River  Is  Intermittent  within  the  study  area.  Application  of  wastewater 
within  the  Salinas  River  drainage  in  sufficient  amounts  to  establish  a 
permanent  above-ground  flow  could  establish  a permanent  warmwatcr 
fishery  and  augment  anadromous  fish  runs.  Permanent  flows  In  the 
smaller  creeks  draining  the  Gabilan  Range  (Gabllan,  Mud,  Alisal,  Chualar, 
Quail,  Johnson  and  McCoy  Creeks)  could  facilitate  establishment  of 
trout  fisheries  at  the  higher  elevations.  The  actual  benefits  derived 
from  Increased  flow  would  be  dependent  upon  the  water  quality  of  the 
Introduced  waters.  This  would  be  a beneficial  impact. 


r.  Impact  18 

Possibly  Increase  In  eutrophication  of  Monterey  Bay  is  the  eighteeth 

impact. 


Discussion:  All  surface  and  subsurface  runoff  would  naturally 
leave  Site  27  through  the  Salinas  River  which  is  a tributary  to  Monterey 
Bay.  Wastewater  applied  to  the  study  site  that  reaches  Monterey  Bay 
has  the  potential  of  accelerating  eutrophication  through  the  addition  of 
nitrogen,  phosphorous  and  organic  matter.  Because  specific  water 
quality  data  is  not  readily  available  for  Monterey  Bay;  the  probability 
of  Increasing  eutrophication  is  undeterminable  but,  nonetheless,  de- 
serves mention.  Bacteriological  contamination  of  the  bay  through  waste 
discharge  has  necessitated  closing  of  the  bay  beaches  in  the  past  (Ref. 
149)  . Critical  marine  life  areas  exist  on  the  bay  at  Hopkins  Marine 
Life  Refuge  and  Pacific  Grove  Marine  Gardens  Fish  Refuge. 

Remedial,  Protective,  and  Mitigativo  Measures:  Control  waste- 
water  quality  pro-  and  post-application  to  insure  lowest  possible  total 
nitrogen  and  total  phosphorous  in  waters  discharged  to  the  Salinas  River. 

Apply  wastewater  to  areas  with  least  likelihood  of  drainage 
(surface  or  subsurface)  Into  the  Salinas  River. 

Substantial  recovery  of  applied  wastewater  and  their  re-use  some- 
where else  would  severely  reduce  any  eutrophication  hazard  that  might 
otherwise  exist. 


s.  Impact  19 

Eutrophication  of  the  Salinas  River  and  its  tributaries  by  Increased 
runoff  from  pasture  land  and  feed  losts  is  the  nineteenth  impact. 

Discussion:  Undiluted  recovery  water  from  the  wastewater 
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application  sites  Is  estimated  to  contain  6-20  mg/l  total  nitrogen  In 
surface  drainage  and  3-20  mg/l  total  nitrogen  In  groundwater.  Total 
phosphorous  figures  are  2-4  mg/l  In  surface  and  1-2  mg/l  In  groundwater 
flows.  Those  levels  will  be  greatly  Increased  In  areas  where  wastewater 
Is  allowed  to  flow  across  animal  feed  lots.  Nitrogen  and  phosphorous  com- 
pounds stimulate  eutrophication.  The  lower  foothill  slopes  of  the  Gabilan 
Range  and  foothill  valleys  of  Gabilan,  Mud,  Chualar,  Quail  and  Johnson 
Creeks  are  heavily  grazed,  and  substantial  amounts  of  nitrogen  rich  manure 
accumulate.  Beef  cattle  feed  lots  on  the  banks  of  Chualar  and  Johnson 
Creeks  have  concentrated  amounts  of  animal  manure.  Increased  sheet 
and  overland  flow  of  water  through  these  areas  will  Increase  eutrophication 
of  the  Salinas  River  and  Its  tributaries,  both  surface  and  subsurface.  This 
would  be  a major  Impact  on  fish  and  wildlife  dependent  on  Salinas  River 
water  within  and  downstream  from  the  project  site. 

Remedial,  Protective  and  Mltlgatlve  Measures;  Apply  wastewater 
to  areas  other  than  heavily  used  pasture  land. 

Restrict  overland  and  stream  flow  along  Chualar  and  Johnson 
Creeks  in  order  to  avoid  feed  lots. 

Maintain  non-grazed  buffer  strips  between  heavily  used  pasture 
land  and  major  surface  drainage  features. 

Treatment  of  pre-application  and/or  recovered  wastewaters  should 
be  considered  if  required;  "pretreatment"  Includes  the  reduction  of  estimated 
increased  nitrogen  and  phosphorous  into  the  wastewater  collection  systems 
of  the  Waste  Source  Region.  Significant  decreases  in  TN  and  TP  in  raw  waste- 
waters  will  produce  corresponding  decreased  concentrations  in  all  subsequent 
effluents . 


t.  Impact  20 

Bank  cutting  and  slumping  and  subsequent  destruction  of  riparian 
vegetation  along  the  Salinas  River  and  its  tributaries  is  the  twentieth 
potential  impact. 

Discussion:  All  streams  within  Site  27  are  now  subject  to  inter- 

mittent flows.  Application  of  wastewater  in  sufficient  amounts  to  create 
perennial  surface  flows  may  stimulate  bed  shifting,  sand  movement,  bank 
cutting  and  slumping  along  streams  supporting  heavy  riparian  vegetation. 
Removal  of  this  vegetation  through  inundation,  undercutting  or  change  in 
groundwater  levels  will  destroy  prime  wildlife  habitat.  Dove,  pheasant, 
quail,  raptors  and  numerous  mammals  frequent  tlie  riparian  growth.  The 
Salinas  River  Is  presently  listed  as  an  extraordinary  wildlife  waterway - 


F - 52 


r 

[ 

! 

t premium  riparian  lands  subsection.  The  extent  of  vegetative  removal  and 

I subsequent  displacement  of  wildlife  will  depend  on  the  volume  of  waste- 

water  reaching  the  streams  as  overland  flow.  If  destruction  of  the  stream- 
I bed  occurs  causing  high  turbidity.  It  may  prevent  the  establishment  of  a 

fishery, 

I j Remedial,  Protective,  and  Mltlgative  Measures:  Maintain  Salinas 

; River  and  tributary  flows  at  levels  below  those  conducive  to  bank  erosion. 

Implement  a program  to  prepare  streams  for  increased  runoff  and 
t simultaneously  enhance  or  maintain  natural  values. 

I 

Restrict  wastewater  application  to  areas  least  likely  to  Increase 
surface  flow  In  streams. 


u.  Impact  21 

Increased  erosion  on  over -grazed  slopes  with  subsequent  removal 
of  vegetation  and  silting  of  streams  Is  the  twenty-first  impact. 

Discussion;  The  grassland  slopes  bordering  the  foothill  sections 
of  Quail,  Johnson  and  Chualar  Creeks  are  heavily  grazed.  Application  of 
vast  quantities  of  wastewater  to  these  sparsely  vegetated  slopes  may  create 
erosion  problems.  The  underlying  soils  are  sandy  and  poorly  consolidated, 
facilitating  accelerated  erosion  under  high-runeff  conditions.  Removal  of 
grassland  or  brush  types  of  vegetation  also  removes  wildlife  habitat  utilized 
by  numerous  mammals  and  birds.  If  Site  27  streamflows  are  augmented  by 
the  addition  of  wastewater  and  possibly  improving  inland  fisheries,  erosion 
and  subsequent  siltation  of  streams  would  be  a detriment  to  those  fisheries. 

Remedial,  Protective,  and  Mltlgative  Measures:  Maintain  waste- 

water  application  to  grazed  slopes  below  levels  that  might  stimulate  slope 
erosion. 

Restrict  wastewater  application  to  areas  other  than  heavily  grazed 

slopes. 

Restrict  wastewater  application  to  periods  with  lowest  natural  soil 
moisture , 

Seed  grassland  slopes  with  vegetation  more  resistant  to  erosion 
(ox.  rye  grass) . 


r - 53 


I 


AD-A043  ai6 


UNCLASSIFIED 


P B Q AND  D INC  SAN  FRANCISCO  CA  F/«  13/2 

THE  SAN  FRANCISCO  BAY  - DELTA  WASTEWATER  AND  RESIDUAL  SOLIDS  MA--ETC(U) 
DEC  72 
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V.  Impact  22 


The  twenty-second  Impact  for  consideration  is  that  on  the  soil  pro- 
file, particularly  on  soils  not  presently  being  Irrigated, 

Discussion;  The  Irrigation  of  pasture  and  forest  lands  not  now  being 
Irrigated  will  obviously  produce  a net  Increase  In  the  water  through-put 
or  leaching  through  the  soil  profile.  This  will  tend  to  enhance  the  processes 
of  calcification  In  the  pasture  lands  and  podzollzatlon  In  the  coniferous  forest 
lands.  However,  It  Is  estimated  that  the  net  effect  during  the  use-life  of  the 
project  will  be  negligible.  These  processes  operate  within  a geological  time- 
frame;  the  use-life  of  the  project  Is  very  small  In  comparison.  Apart  from 
this,  the  potential  enhancements  of  the  processes  of  calcification  in  pasture 
lands  due  to  Increased  water  Input  are  or  can  be  severely  mitigated  due  to 
two  principal  factors.  The  first  Is  Inherent  In  the  nature  of  the  Irrigation 
process.  Calcification  depends  upon  the  return  of  calcium  to  the  soil  upon 
the  death  and  decay  of  the  grass  crop.  Irrigated  pasture  lands,  by  definition. 
Involves  a substantial  removal  of  the  grass  crop  from  the  area  through  the 
"harvesting"  of  the  animals  grazed  upon  It,  and,  therefore,  a removal  of 
the  calcium  accumulated  In  the  grasses.  Secondly,  the  management  of  leaching 
rates  can  control  the  leaching  of  calcium  and  magnesium  out  of  the  surface 
layers  and  particularly  It  can  control  and  specifically  minimize  the  subsequent 
deposition  In  the  subsurface  layers.  Extensive  calcification  in  the  subsurface 
layers  of  the  soil  profiles  tends  to  throttle  percolation  rates.  Since  the  impact 
on  the  soil  profile  is  expected  to  be  insignificant,  no  major  remedial,  pro- 
tective, or  mitigation  measures  need  to  be  seriously  considered  at  this  point. 

Figure  V-F-1  delineates  the  location  in  environmentally  "sensitive" 
areas  within  Site  27.  "Sensitive"  areas  are  those  which  have  serious  impact 
potential  under  the  proposed  project  in  terms  primarily  of  fish,  wildlife, 
vegetation,  and/or  recreation.  Areas  of  prime  importance  would  generally 
be  waterways,  existing  and  proposed  recreational  facilities  and  areas,  prime 
wildlife  habitat,  the  actual  locale  of  rare  or  endangered  species,  unique 
vegetation,  notable  scenic  locations  and  vista  points,  etc.  Urban,  industrial, 
and  agricultural  lands  are  usually  not  considered  highly  "sensitive"  areas. 

The  "sensitive"  areas  for  Site  27  consist  of; 

1 . Riparian  vegetation  adjacent  to  the  Salinas  River  (along  the 
western  perimeter  of  Sub-Sites  27.5,  27.2,  and  a small 
part  of  27.4). 

2.  Riparian  vegetation  adjacent  to  Mud  and  Gabllan  Creeks  (In 
Sub-Site  27,1). 
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3.  The  western  portion  of  Fremont  Peak.  State  Park  (Sub-Site  27.1) . 

4.  Old  Stage  Road  In  Sub-Site  27.1,  a portion  of  a proposed 
Monterey  County  scenic  roadway. 

5.  SR  156  (west  of  Prunedale  and  US  101)  and  US  101  (from 

SR  156  northward)  an  unofficial  scenic  highway  in  Sub-Site 
27.3. 
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G.  WASTEWATER  LAND  APPLICATION  SITE  28: 

SOUTHERN  SAN  MATEO  COUNTY  COAST  AREA 


1 - Project  Developmont 


a . Presnni.  Land  Uses 

Site  28  covers  almost  all  of  southwestern  San  Mateo  County  and 
projects  slightly  into  two  small  northwestern  corners  and  the  northernmost 
tip  of  Santa  Cruz  County.  It  includes  all  the  western  slopes  of  the  Santa  Cruz 
Mountains,  from  the  crest  to  the  ocean,  draining  into  the  Pacific  Ocean  from 
Miramontes  Point -Three  Rocks  on  the  north  (just  south  of  Manhattan  Beach) 
to  the  southern  drainage  limit  of  the  Gazos  Creek  watershed  (just  north  of 
Franklin  Point).  Half  Moon  Bay  is  located  just  over  2 miles  north  of  the 
Site's  northern  limits.  San  Francisco  is  located  about  20  miles  to  the  north; 
Redwood  City  about  6 miles  to  the  northeast;  downtown  San  Jose  about  14 
miles  to  the  east;  and  Menlo  Park,  Palo  Alto,  Los  Altos,  and  Sunnyvale 
varying  between  5 and  10  miles  east  of  the  Site's  eastern  limits.  The  eastern 
perimeter  of  Site  2 8 is  provided  by  the  drainage  divide  along  the  Santa  Cruz 
Mountains  between  the  coastal  drainages  of  Site  28  and  areas  to  the  east 
draining  into  South  San  Francisco  Bay,  for  all  practical  purposes  this  being 
State  Route  35,  Skyline  Blvd.  The  southern  part  of  this  eastern  perimeter 
is  also  the  San  Mateo-Santa  Clara  County  line  from  about  Alpine  Road  south 
half  way,  and  then  the  Santa  Cruz-Santa  Clara  County  line  south  to  Saratoga 
Gap.  The  southeastern  perimeter  is  provided  by  the  drainage  divide  between 
Site  28  and  areas  to  the  southeast  draining  into  the  northern  end  of  Monterey 
Bay.  This  line  generally  coincides  with  or  lies  just  west  of  SR  9 from  Sara- 
toga Gap  south  to  Waterman  Gap,  and  then  SR  236  to  a point  just  northeast 
of  its  junction  with  China  Grade  road.  The  southern  perimeter  is  provided 
by  the  southern  watershed  limits  of  Gazos  Creek  except  for  a short  section 
to  the  east  just  barely  east  of  China  Grade  road.  The  western  perimeter  is 
provided  by  the  Pacific  Ocean.  Use  Figures  V-G-1  and  V-A-7  for  location 
reference . 

Site  28  occupies  about  126,900  acres.  For  study  purposes,  it  has 
been  divided  into  two  sub-areas  as  shown  in  Figures  V-G-1  and  2.  These 
sub-areas  and  their  areas  are  as  follows: 


Sub- Area  No. 
28.1 
28.2 
28,3 


Sub-Area  Designation 
Pescadcro  Creek 
San  Gregorio  Area 
Butano-Grazos  Creek  Area 


Area  in  Acres 
38,500 
57,300 
31 , 100 


Sub-Areas  28,2  and  28.3  have  been  informally  subdivided  into  drainage 
basin  units  for  purposes  of  referemee  in  Section  G-2a. 
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Figure  V-G-1 
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Figure  V-G-2 


Agriculture  is  the  most  areally  extensive  land-use  in  the  lower 
elevations.  This  includes  range,  pasture,  and  crop  cultivation  (both  irri- 
gated and  dry),  and  occurs  in  the  western  coastal  band.  Grasslands  occupy 
the  foothill  elevations,  chaparral  on  the  dry  slopes,  haidwoods  in  the  hill 
crest  elevations,  and  coniferous  forests  at  higher  elevations.  Recreation 
and  associated  land-uses  are  also  important.  There  are  a number  of  State 
beaches  on  the  coast  and  a number  of  State  and  County  parks  located  in  the 
interior  of  the  Site  Aica . Pescadero  Creek  specifically  has  been  designated 
0 Class  111  steelhead  river  under  the  C'alifornia  Protected  Watenv ays  Plan. 

The  Site  Area  also  has  a moderately  extensive  system  of  roads  and  it  is 
dotted,  here  and  there,  with  many  small  tcw’iis  and  communities. 

b.  Development  Objectives 

Site  28,  like  Site  18,  is  representative  of  various  coastal  and  Coast 
Range  sites.  It  is  particularly  representative  of  an  area  close  to  substantial 
urban  development  and  with  a potential  for  developing  or  improving  redv/ood 
forests  for  commercial  or  recreational  use.  Furthermore’,  recreational  uses 
can  be  further  enhanceci  through  stream  flovv  augmentation.  This  stream  flovv 
augmentation  can  be  particularly  important  where  agricultur<-.  1 stream  water 
diversions  have  diminished  th.e  salmonid  or  warmwaler  fisheries  through 
excessive  streamflow  depletion.  The  ofiect  of  additional  water  on  riparian, 
marsh,  and  estuarine  communities  vmII  require  extensive  investigation  before 
any  hard  decisions  can  be  madcr  on  the  advisability  of  adding  treated  waste- 
waters  to  the  present  streaiii  systemis  either  directly  or  by  subsurface  flow. 

There  has  been  considerable  interest  in  San  Mateo  County  to  maintain 
the  lands  on  the  ocean  side  of  the  couny  in  their  natural  states.  Local  water 
supplies  for  municipal  and  agricultural  uses  are  generally  deficient  in  this 
area.  The  Corps  of  Engineers  has  been  investigating  proposals  for  dams  on 
Pescadero  Creek  in  order  to  provide  for  a v/ater  supply  for  areas  north  of 
Half  Moon  Bay.  Because  of  the  presence  of  several  groves  of  natural  red- 
woods in  Site  28,  redwood  culture  protection  and  cnliancement  is  another 
possible  pro ject  ob jec< ive . 

Proposed  land  uses  and  types  of  land  applications  based  on  soil 
capabilities  are  shown  in  Figure  V-C-3.  This  figme  and  Figure  V-G-4  also 
show  areas  which  will  almost  certainly  be  excluded  because  of  excessive 
elevation  (over  1500  feet).  Areas  with  slopes  over  30  pcirent  predominating 
have  been  delineated  in  I'ignre  V-G-4.  These  latter  areas  are  strong  candi- 
dates for  exclusion  because  of  erosion  enhanccinenl  and  possible  iandslide 
conditions.  These  areas  ha"c  been  delineated  as  a result  of  on-slte  inspec- 
tions and  subsequent  topographic  map  analysis.  Recommended  unit  applica- 
tion rates  for  the  proposed  and  potential  land  uses  arc  presented  in  Table 
V-A-6  . The  analysis  of  potential  vegetative  covi;i  in  relation  to  specific 
soil  associations  is  given  in  Ttiblc  V-A-10.  The  arenas  most  suitable  for 
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PROPOSED  AND  POTENTIAL  LAND  USES  FOR  WASTEWATER  LAND  APPLii 


Figure  V-G-3 
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wastewater  land  application  are  located  in  the  western  part  of  the  Site  Area 
and  in  some  plateau  and  valley  areas  in  the  central  part  of  the  Site  Area. 

The  possible  sources  of  wastewater  for  land  application  to  parcels 
in  Site  28  and  the  possible  specific  combinations  of  them  will  depend  upon 
the  degree  and  extensiveness  of  the  regionalization  in  the  collection  and 
treatment  of  wastewaters  thought  advisable.  The  possible  sources  include 
western  and  southeastern  San  Francisco  to  the  north;  Pacifica,  Daly  City, 

Half  Moon  Bay  and  other  communities  on  San  Mateo's  coast,  also  to  the  north; 
all  of  urbanized  and  suburbanized  San  Mateo  County  to  the  northeast  and 
east;  the  San  Jose  urbanized  area  to  the  east;  and  perhaps  some  of  the  com- 
munities of  south  Alameda  County  along  South  San  Francisco  Bay.  These 
treated  wastewaters  can  be  brought  into  the  Site  Area  best  along  several 
of  the  major  and  minor  roadways  into  the  Site  Area.  The  quality  of  the 
applied  wastewaters  can  be  extrapolated  from  the  data  in  Table  V-A-5  and 
by  noting  the  counties  of  origin  of  the  various  possible  wastewater  sources 
indicated  above.  The  estimated  quality  of  recoverable  wastewaters  is  that 
presented  in  Table  V-A-7. 

The  distribution  and  recovery  systems  will  follow  the  management  and 
development  outlines  presented  in  Sections  A-7a,b,  and  c.  The  conveyance 
of  wastewaters  into  Site  28  has  to  surmount  some  major  increases  in  elevation. 
The  lowest  'barrier'  elevation  is  about  200  feet;  it  is  encountered  by  wastewat- 
ers coming  down  SR  1 from  the  Pacific  coast  side  of  San  Francisco  and  northern 
San  Mateo  County.  These  areas  have  the  same  elevations  as  the  coastal  low- 
lands of  Site  28.  Wastewaters  coming  from  the  San  Francisco  Bay  side  of  San 
Mateo  County  and  southeastern  San  Francisco  would  encounter  a low  elevation 
of  871  feet  along  SR  92  between  the  Belmont  Area  and  Half  Moon  Bay.  This 
would  be  tne  lowest  'barrier'  elevation  for  anv  regional  treatment  plant  ir  he 
vacinity  of  Redwood  City.  A more  direct  route  would  encounter  a low  elevation 
near  the  junction  of  Purisima  Creek  Road  and  Skyline  Blvd.  , about  1980  feet. 
This  in  the  headwaters  area  of  the  Purisima  Creek  drainage  just  north  of 
Tunitas  Creek  Road.  A lower  elevation  "gap"  of  l'^61  feet  is  located  further 
south  at  the  intersection  of  La  Honda  Road  and  Skyline  Blvd.  (just  below 
Palo  Alto).  The  lowest  elevation  "gap"  along  the  entire  eastern  perimeter 
is  located  at  Waterman  Gap  at  the  junction  of  SR  9 and  SR  236;  it  is  1267 
feet  and  it  is  situated  southwest  of  metropolitan  San  Jose.  From  this  fore- 
going brief  analysis  it  is  clear  that  the  probabilities  are  high  that  most  of 
the  land  application  sites  in  the  lower  elevations  can  be  served  by  a gravity 
system.  The  higher  elevation  sites  could  also  be  served  by  gravity  systems 
if  detail  design  indicated  the  superior  benefits  of  a more  direct  route  entering 
Site  28  along  the  eastern  perimeter  and  hence  involving  pumping  for  convey- 
ance over  a much  higher  elevation  point. 

It  is  expected  that  major  distribution  lines  will  be  along  the  road 
ways  with  laterals  branching  off  at  selected  elevations  at  the  higher  entrance 
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points  to  the  many  valley  areas  and  following  these  elevation  lines  around 
the  valley  perimeter  for  purposes  of  gravity  distribution.  If  SR  1 along  the 
coast  is  employed  as  a major  distribution  line,  the  system  will  probably 
bo  a pressure  system  under  the  gravity  head  developed  enroute  to  the  Site 
Area.  Major  laterals  will  take  off  up  the  various  valley  lowlands  following 
the  general  pattern  discussed  in  Section  A-7c  for  the  Capay  Valley.  For 
possible  conveyance  lines  coming  over  the  ridge  lino  along  the  eastern 
perimeter  of  the  Site-  there  is  also  the  possibility  of  using  flat  sloping 
drainage  divides  for  distribution  purposes  in  the  forest  areas.  Such  lines 
could  "take  off"  from  the  major  incoming  conveyance  lines  and  work  their 
way  down  some  of  these  flat  ridges  distributing  treated  wastewater  from 
selected  elevations  by  means  of  downhill  aimed  sprinkler  systems  simulating 
periodic  light  rainfall.  Such  lines  could  also  eventually  tie  into  the  valley 
perimeter  system  discussed  briefly  above. 

The  amount  of  sub-surface  recovery  systems  in  Site  28  is  expected 
to  be  limited  to  the  relatively  small  amount  of  acreage  proposed  for  crop 
irrigation.  The  pasture  lands  and  forest  lands  can,  for  recovery  purposes, 
use  small  catchments  or  impoundments  on  the  many  small  tributary  drainage 
channels  which  serve  these  areas  together  with  pumping  facilities  to  convey 
away  such  waters  as  may  require  post-treatment  or  which  can  be  direet'y 
re-used . 


I 
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2 - Environmental  Setting  Without  the  Project:  Geophysical  and  Geochemical 


Site  28,  like  Site  18,  lies  wholly  within  the  Coast  Range  goomorphic 
province  and  specifcally  wholly  within  the  outer  or  coastal  slope  portions 
of  the  range.  In  the  case  of  Site  28,  this  is  the  coastal  or  western  slopes 
side  of  a section  of  the  northwestern  end  of  the  Santa  Cruz  Mountain  range, 
this  section  providing  the  backbone  for  the  San  Fiancisco-San  Mateo*  penin- 
sula and  a divide  between  their  direct  coastal  drainages  and  their  South 
San  Francisco  Bay  drainages.  The  Santa  Cruz  Mountains  continue  south- 
easternly  providing  the  west  well  for  the  Santa  Clara  Valley  and  a north- 
northeasternly  rim  for  the  Monterey  Bay  coast  area. 

The  Site's  two  characteristic  and  generalized  physiographic  regions 
are  (I)  low  open  mountains  which  generally  rise  to  elevations  between  1000 
and  2400  feet  along  most  ridge  lines,  and  (2)  the  small  intermountain  valley 
lowlands,  generally  young  and  V-shaped,  and  the  coastal  terrace  lowlands. 
The  area  is  20  to  50  percent  gently  sloping  with  over  75  percent  of  the  gentle 
slopes  being  in  the  lowlands,  a characteristic  of  most  of  the  Coast  Range 
from  Santa  Barbara  County  north  to  the  lower  portions  of  the  Russian  River 
water  shed.  Elevations  in  Site  28  range  from  sea  level  along  the  coast  to 
2400  feet  at  Sierra  Morena  (in  the  high  headwaters  area  of  El  Corte  de  .Madera 
Creek,  a tributary  in  the  San  Gregorio  Creek  water  shod.  Sub- Area  28.2)  and 
slightly  over  2 720  feet  at  Saratoga  Gap  (in  the  high  headwaters  area  of  Oil 
Creek,  a tributary  in  the  Pescadero  Creek  water  shed,  Sub-.Aroa  28.1). 

Site  28,  like  the  rest  of  western  San  Mateo  County,  consists,  in  part,  of 
terraces  that  interfinger  into  the  lower  foothills.  The  terraces,  foothills, 
and  low  mountains  are  in  turn  cut  by  many  small  streams  producing  many 
small  valleys  along  their  channels.  Those  small  valleys  include  both  old 
marine  terraces  and  more  recent  alluvial  fans.  Along  the  coast,  a series 
of  nearly  level  to  hilly  wave-cut  terraces  have  been  developed.  The  mountain- 
ous uplands  themselves  consist  of  a number  of  complex  ridges  with  rugged 
slopes  that  vary  reportedly  from  40  to  60  percent.  Figures  V-G-5a,  5b,  and 
5c  show  some  typical  views  of  the  Site  Area. 


a.  Geology  and  Hydrology 

Summary  of  Geology.  The  oldest  subsurface  strata  in  Site  28  is  com- 
posed of  the  sedimentary  and  meta-sedimentary  rocks  of  late  Mesozoic  age, 
specifically  Upper  Cretaceous  (60  to  100  million  year  old)  marine  sedimentary 
rocks;  sandstone,  siltstone,  and  conglomerates.  This  is  the  predominant 
subsurface  formation  in  the  Pidgeou  Point  coastal  area;  i.c.  everything  west 
of  a tine  running  from  the  mouth  of  Butano  Creek  south  through  lower  and 
Unn<-r  Bean  Hollow  Lake  to  the  mouth  >f  Whitchouse  Crook  just  southeast 
oi  Fraiv 111  P >;'it . 
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. W toward  Upper  Bean  Hollow  Lake  and  Arroyo 
de  los  Frijoles  on  Cloverdale  Road  at 
Little  Butano  Creek  Crossing  and  Ridge  Bottom 


7.  Across  Little  Buta 


9 . LTW  in  Santa  Cruz 
Mountains  from 
La  Honda  Road  above 
Weeks  Creek  in 
San  Gregorio 
Water  Shed 
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7.  Across  Little  Butano  Creek  Valley 


5.  NE  toward  Pescadero  from  Bean  Hollow  Road  just  Above  Butano  Creek 


8.  Eroding  Slopes  by  Road  on  La  Honda 
Road  between  Spanish  Ranch  and 
Woodruff  Creeks 


The  predominant  subsurface  formations  in  the  rest  of  the  Site  Area 
are  composed  of  older  (Tertiary  period)  Cenozoic  marine  sedimentary  and 
meta-scdimentary  rocks.  Eocene  (40  to  50  million  year  old)  marine  sand- 
stones and  shales  are  primarily  located  in  the  eastern  one-third  of  Sub-Area 
28.3  (the  Butano  Forest  area),  the  high  headwaters  area  along  most  of  the 
eastern  perimeter  of  Sub-Area  28.2,  and  in  a central  band  across  the  San 
Gregorio  Creek  watershed  in  28.2.  Lower  Miocene  (22  to  28  million  year 
old)  marine  siltstones  underlie  a north  central  band  in  Sub-Area  28.3  generally 
west  and  north  of  the  two  Eocene  strata  just  discussed  in  that  sub-area,  and 
predominate  in  the  easternmost  part  of  Site  28  generally  east  of  a line  between 
Langley  Hill  (eastern  part  of  28.2)  to  the  intersection  of  China  Grade  road 
with  SR  236  in  the  southeast  corner  of  28.1)  Middle  Miocene  (18  to  22  million 
year  old)  marine  shale  and  sandstone  strata  are  concentrated  in  a northwesterly 
directed  band  through  the  central  part  of  Sub-Area  28.3  generally  east  of 
Cloverdale  Road,  west  of  the  Eocene  strata  described  above,  and  extending 
northwesterly  to  just  north  of  Pescadero  Creek.  Middle  and/or  Lower  Plio- 
cene (6  to  12  million  year  old)  marine  conglomerates,  sandstones,  and  shales 
are  concentrated  in  a narrow  band  running  northwesterly  through  28,3  between 
Lower  and  Upper  Bean  Hollow  Lakes  and  Cloverdale  Road  and  underlie  the 
predominant  areas  of  western  and  central  28.1  and  western  and  southwestern 
28,2  Miocene  volcanic  rocks  (12  and  28  years  old)  composed  of  basalt 
flows,  flow  breccias,  pillow  lavas,  and  some  tuffs  occur  in  moderately 
small  pockets  in  the  center  of  the  San  Gregorio  Creek  watershed  and  in  its 
eastern  section  in  an  area  generally  immediately  southwest  of  Langley  and 
Mindego  Hills . 

Pleistocene  marine  and  marine  terrace  deposits  (sands  and  clays 
deposited  in  a period  from  about  a half  a million  to  one  million  years  ago) 
arc  found  concentrated  in  a narrow  band  along  the  Pacific  coast  in  28.2, 
from  Martins  Beach  north,  generally  to  just  east  of  SR  1 and  in  a long 
narrow  finger  up  the  Purisima  Creek  channel.  Recent  alluvium  (Cenozoic, 
Quaternary,  probably  within  the  last  half  million  years)  is  reportedly  found 
in  significant  strata  generally  in  the  lowest  reaches  of  Pomponio  Creek  and 
in  somewhat  more  extensive  beds  in  the  lower  reaches  of  Butano  and 
Pescadero  Creeks. 

Site  28  contains  many  small  fault  lines  in  the  higher  elevations  in 
the  eastern  part  of  the  Site  Area.  These  trend  northwesterly  and  are  par- 
allel to  and  southerwestcrly  of  the  large  and  important  San  Andreas  Fault 
zone  which  lies  just  cast  of  the  eastern  perimeter  of  the  Site  Area.  A San 
Gregorio  Fault  line  runs  right  through  a major  western  part  of  the  Site  Area, 
roughly  in  a line  from  a point  just  north  of  the  mouth  of  San  Gregorio  Creek 
southeasterly  generally  just  west  of  Stage  Road  and  roughly  along  Cloverdale 
Road.  Some  of  these  faults  arc  indicated  in  Figure  V-A-5,  (Background  re- 
ference Section  A-3a , Refs.  2,9.) 
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Summary  of  Hydrologic  Systems  and  Water  Quality  Conditions: 

Site  28  is  an  area  composed  entirely  of  direct  Pacific  coastal  drainage  basins. 
Sub-Area  28.2  is  dominated  by  the  large  San  Gregorio  Creek  watershed. 

Other  significant  coastal  basins  include,  from  north  to  south,  Canada  Verde, 
Purisima  Crebk,  Lobitos  Creek,  and  Tunitas  Creek  north  of  the  San  Gregorio 
Creek  watershed  and  Pomponio  Creek  south  of  the  San  Gregorio  basin.  In- 
cidental coastal  drainages  between  these  are  the  Eel  Rock,  Seal  Rock, 

Martins  Beach,  Mussel  Rock-to-San  Gregorio  Beach,  and  two  northern  and 
small  San  Mateo  Coastal  State  Beaches  drainages. 

Sub-Area  28.3  is  composed  of  two  large  and  one  small  distinct 
watersheds  and  three  incidental  coastal  drainage  groups.  The  two  largest 
watersheds  arc  those  of  Butano  Creek  to  the  north  and  Gazos  Creek  to  the 
south.  The  small  watershed  is  that  of  Arroyo  de  los  Frijoles  and  it  includes 
Lake  Lucerne  and  Lower  and  Upper  Bean  Hollow  Lakes.  The  incidental 
coastal  drainages  include  the  Pescadcro  Point-Pebble  Beach  area  coastal 
drainages,  the  Spring  Bridge  Guich-Bolsa  Point- Yankee  Jim  Gulch  area 
coastal  drainages  (north  of  Pidgeon  Point,)  and  the  Pidgeon  Point  south 
coastal  drainages.  Sub-Area  28.1  consists  entirely  of  the  Pescadcro  Creek 
watershed. 

No  significant  groundwater  basins  underlie  any  of  the  areas  within 
Site  28.  The  closest  large  ground  water  basin  lies  on  the  other  side  of 
the  Site  Area's  eastern  perimeter. 

Estimated  water  quality  conditions  for  the  surface  and  ground  waters 
in  and  around  Site  28  are  presented  in  Table  V-G-1  . As  indicated,  there 
is  very  little  direct  or  definite  data  on  the  subject.  The  surface  waters 
from  generalized  date  (Ref.  6)  appears  to  be  generally  very  hard.  The 
predominant  ions  reportedly  are  calcium,  magnesium,  and  bicarbonate. 
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CURRFNT  WATER  QUALITY  CONDITIONS  AND  STANDARDS  FOR 

STUDY  AREA  28 

Water  Quality 
Characteristics 

Surface 

Waters.1/ 

Ground 

Waters—^ 

Current 
Sta  ndardsl/ 

Total  Dissolved  Solids 

340-700  mg/1 

— 

no  numerical 
standards 

Suspended  Sediments 

under  280  mg/1 

— 

II 

Temperature  (median) 

0 

1 

o 

— 

II 

I 

■i 

■) 


1 . From  References  6 and  7. 

2.  From  Reference  182,  for  surface  waters  only. 


G-15 


b.  Soils 


The  soils  of  Site  28  represent  another  typical  complex  mix  of 
the  azonal  soils  of  mountains  and  geologically  young  mountain  valleys 
complete  with  very  minor  amounts  of  partially  lithosolic  (stony,  gravelly) 
soils  and  regosulic  (alluvial)  soils.  They  are  very  generally  classified  as 
non-calcic  chestnut  and  brown  typo  warm  dry  soils,  with  nearly  black, 
friable,  organic-rich  topsoils  and  subsoils  without  any  large  accumulations 
of  calcium  carbonate  or  gypsum  and  only  partial  accumulations  of  clay. 

The  mean  annual  soil  temperature  is  over  47°F.  There  is  little  evidence  of 
any  significant  development  toward  the  stratification  typical  of  the  podzolic 
soils  which  are  typical  for  the  geologically  older  mountainous  and/or  coniferous 
forest  regions  (i.e.  , significant  leaching  of  the  surface  layers  under  the 
humus  top  cover  with  a dense  clayey  subsurface.)  The  potential  and/or 
historical  natural  vegetative  cover  for  this  Study  Site  is  considered  to  be 
coastal  sagebrush  (Salvia-Eriogenum)  at  the  lower  elevations  along  the 
coast  and  Califernia  mixed  evergreen  forest  (Quercus-Arbutus-Pseudotsuga) 
or  broadleaf  and  needleleaf  forest  at  the  higher  inland  elevations.  More 
detailed  soil  information  concerning  the  specific  identified  soil  associations 
found  in  Site  28  is  presented  in  Tables  V-A-2 ,3,9,  and  10  (Ref.  lOf .) 

The  predominant  soil  grouping  in  the  Study  Site  is  composed  of  acid, 
generally  brownish  loamy  upland  soils  with  generally  more  acidic  and  more 
clayey  subsoils  which  have  developed  in  sedimentary  rock  strata  with  some 
basic  igneous  rock  intrusions.  This  soil  group  covers  about  74  percent 
of  the  surface  of  the  Study  Site.  These  soils  are  found  on  the  steep  to  very 
steep  slopes  of  the  mountainous  uplands  of  the  Site,  the  slopes  almost 
always  exceeding  30  percent.  This  soil  grouping  includes,  in  order  of  im- 
portance, the  Hugo-Butano-Josephine  (covering  by  itself  about  47  percent 
of  Site  28,)  Lobitos-Gazos , Lobitos-Gazos-Santa  Lucia,  and  Mayman-Los 
Gatos  soil  associations.  The  dominant  soil  association  is  composed  of  slightly 
to  medium  acid,  pale  brown  granular  fine  sandy  loams,  light  brownish  gray 
and  light  brown  granular  loams,  and  pale  brown  loams  in  the  surface  layers 
together  with  medium  to  very  strongly  acid,  generally  subangular  blocky 
subsuriace  layers  composed  of  light  brownish  gray  very  gravelly  sandy 
loams,  pale  brown  clay  loams,  reddish  yellow  sandy  clay  loams  and  brown 
loams.  Their  substratum  consist  of  fractured  bedded  Monterey  shale  at  2 
to  4 feet  depth,  soft  sandstone  at  3 to  5 feet  depth,  and  acid  coarse  grained 
sandstone  at  about  2 feet  depth.  These  soils  have  developed  on  acid  shale 
and  sandstone  strata  and  under  cover  of  Douglas-fir,  redwood,  and  hard- 
wood timber.  The  two  major  secondary  soil  associations  are  composed 
of  (1)  medium  acid  subangular  blocky  soils,  dark  grayish  brown  loams  in  the 
surface  layers,  light  olive  brown  gravelly  clays  in  the  subsurface  layers, 
substratum  softly  consolidated  sediments  - 2 to  4 feet  down;  (2)  neutral 
grayish  brown  granular  silty  loams  over  sandstone,  2 to  3 feet  down;  and 
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(3)  medium  acid  gray  granular  shaly  loam  topsoils,  with  strongly  acid 
grayish  brown  very  shaly  loam  subsoils,  over  a shattered  siliceous  shale 
substratum  at  about  2 feet  down.  Those  secondary  soil  associations  are 
considered  to  exhibit  a moderate  to  high  erosion  hazard.  The  Sweeny- 
Mlndego  soil  association  Is  closely  related  to  this  soil  grouping.  It  differs 
primarily  In  being  less  acidic,  more  clayey,  and  having  developed  on 
weathered  basic  Igneous  rock  and  basalt  bedrock. 

The  major  secondary  soil  grouping  In  the  Site  Area  Includes  the 
Watsonvllle-Elkho  m and  Tlerra-Colma  soil  associations.  They  cover 
about  13  percent  of  the  Site's  surface  and  are  generally  found  on  slopes 
ranging  from  2 to  30  percent.  Their  erosion  hazard  Increases  with  in- 
creasing slope.  They  are  located  on  the  gently  sloping,  rolling,  and  hilly 
dissected  coastal  terraces.  These  soils  characteristically  have  acid  dark 
gray  granular  loam  surface  layers  with  acid  brownish  generally  dense  very 
slowly  permeable  cU^y  or  claypan-like  subsoils.  Topsoils  range  from  sandy 
loams,  loams,  to  clay  loams;  acidity  from  slight  to  strong.  Associated  sub- 
soils range  from  slightly  acid  mottled  yellowish  brown  blocky  clays  and 
dark  grayish  brown  prismatic  heavy  clay  loams,  to  medium  acid  brown  to 
yellowish  brown  subangular  blocky  sandy  clay  loams  and  loams,  to  slightly 
acid  black  {prismatic  heavy  sandy  clay  loams.  Their  substratum  consist  of 
stratified  sandy  loam,  and  sandy  clay  loam  alluvium;  stratified  layers  of 
moderately  fine  textured  coastal  sediments;  old  sedimentary  alluvium;  and 
stratified,  medium  textured,  weakly  consolidated  marine  sediments. 

Another  s ignificant  secondary  soil  grouping  consists  of  very  deep 
well  drained  loamy  reyosolic  soils  exhibiting  little  or  no  Increase  in  clay 
content  in  the  subsoils.  They  cover  about  6 percent  of  Site  and  occur 
on  nearly  level  to  gently  sloping  (0  to  5 percent)  fans  and  low  terraces  along 
the  major  stream  channels.  These  soils  are  in  the  Tunitas-Lockwood  associa- 
tion. They  are  composed  of  medium  acid  very  dark  gray  granular  loams  and 
clay  loams  and  grayish  brown  subangular  blocky  loams  and  shaly  loams  in 
the  surface  layers;  mildly  alkaline  very  dark  gray  subangular  clays  and 
slightly  acid  light  yellowish  brown  massive  shaly  clay  loams  in  the  subsur- 
face layers;  with  their  substratum  consisting  of  mildly  alkaline  mottled  fine 
textured  sedimentary  alluvium  and  moderately  fine  slightly  acid  fine  textured 
shaly  sedimentary  alluvium  derived  from  siliceous  shales. 


c.  Climatology  and  Meteorology 

The  climate  of  San  Mateo  County  is  characterized  by  dry,  mild 
summers  and  moist,  cool  winters.  The  mean  annual  precipitation  for  the 
Study  53te  is  39  inches  with  about  80  percent  occuring  during  the  months 
of  November  through  March.  During  the  winter,  the  moisture-laden  air 
masses  move  in  from  the  Pacific  Ocean  with  precipitation  increasing  as  the 


G-17 


air  is  lifted  over  the  eastern  Santa  Cruz  Mountains  ridge.  This  means 
annual  precipitation  ranges  from  about  20  Inches  along  the  Pacific  Coast 
to  highs  of  over  40  Inches  along  the  ridge  heights.  Occasional  snow  falls 
have  been  experienced  along  the  crest  area.  Frequent  fogs  envelope  the 
entire  Site  area.  Mean  annual  sunshine  Is  about  2800  to  3000  hours  per 
year.  Temperatures  are  rather  mild  because  of  the  Site's  proximity  to  the 
ocean.  Air  temperatures  average  about  49°F  in  January  and  July,  average 
about  580F  along  the  Pacific  shore  to  highs  of  about  64  op  further  inland. 

The  average  length  of  the  growing  season  is  about  280  to  300  days  without 
a killing  frost.  Mean  annual  pan  evaporation  has  been  estimated  at  54  inches 
with  about  64  percent  taking  place  between  May  and  September.  Mean 
annual  evapotranspiration  from  non-lrrlgated  areas  varies  from  about  15  Inches 
to  just  over  20  inches  in  some  higher  crest  areas.  Annual  potential  evap- 
otranspiration has  been  estimated  at  38  Inches,  the  annual  vegatative  re- 
quirement at  25 . 1 Inches  (see  Table  V-A-4)  . (Refs.  2,6,10f,12.) 

Summary  of  Air  Quality  Conditions:  It  is  estimated  that  Site  28 
currently  experiences  less  than  5 day  per  year  oxident  levels  at  or  over 
0.10  ppm  levels  with  this  increasing  up  to  10  days  per  year  in  the  northern 
and  eastern  portions  of  the  Site  Area.  Background  discussion  for  this  has 
been  presented  in  Section  A-3d.  The  Site's  proximity  to  San  Francisco 
to  the  north  and  urbanized  San  Mateo  County  and  San  Jose  to  the  east  to- 
gether with  the  projection  of  current  development  rates  would  indicate  a general 
Increase  in  these  experiences  with  higher  oxident  levels.  The  degree  to 
which  current  air  pollution  control  programs.  Federal,  state,  or  local, 
will  effect  this  in  the  immediate  future  period  is  uncertain.  (Ref.  142.) 
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3 - Environmental  Setting  Without  the  Project:  Ecological 


a,  Vogetattve  Cover 

Wastewater  Application  Site  28  (San  Mateo  uounty)  supports  five 
major  vegetative  cover  types  - agricultural,  grasses  and  forbs,  chaparral 
brush,  hardwoods  (oak  parklands  and  mixed  evergreen  forest)  and  coniferous 
forest  (Figure  V-G-6)  . The  agricultural  areas  are  found  In  a coastal  band 
and  within  the  coastal  valleys.  Agricultural  uses  Include  pasturage,  flov/ers, 
and  row  crops  such  as  brussel  sprouts,  cabbage,  and  cauliflower.  Large 
commercial  pumpkin  "patches"  are  common. 

Foothill  areas,  east  of  the  coastal  agricultural  belt,  support  both 
grasses  and  forbs  and  chaparral  brush  vegetative  cover  types.  The  dominant 
species  In  these  vegetative  cover  types,  as  well  as  the  other  cover  types 
on  Site  28,  are  listed  in  Table  V-G -2 . Ravines,  erosion  cuts,  and  small 
streambeds  In  grassland  areas  are  lined  with  the  brush,  chaparral  broom 
(Baccharls  pllularls)  . Some  grassy  hillsides  appear  to  be  reclaimed  from 
brush.  Valley  areas  tend  to  be  grasslands,  while  hilltops  (inland  from  the 
shore)  tend  to  support  brush  species. 

The  vegetation  of  the  upper  Tunltas  and  Purisima  Creek  drainages 
and  the  Butano  Forest  south  of  LaHonda  is  redwood  forest  (Figure  V-G-6)  . 

Areas  of  redwood  forest,  mixed  with  riparian  vegetation,  also  extend  down 
narrow  creek  valleys  into  the  brush  and  grasslands  near  the  coast.  Coast 
redwood,  Douglas  fir,  and  tanbark  oak  are  the  major  tree  species  that  form 
dense  coniferous  type  forest  cover  throughout  the  Site  Area, 

Integradlng  with  the  redwood  forest  downs  lope  from  the  ridge  crest 
(Skyline  Boulevard)  and  at  the  highest  elevations  In  the  study  area  are  found 
mixed  evergreen  forests.  These  forests  are  dominated  by  tanbark  oak,  Douglas 
fir,  and  California  bay  (Table  V-G -2)  , Small  areas  of  oak  woodlands  are 
supported  on  dry  slopes  near  the  crest  (Skyline  Boulevard)  and  are  dominated 
by  live  oaks,  California  buckeye,  and  various  grass  species. 

The  vegetative  cover  map  (Figure  V-G-6)  indicates  the  heterogeneity 
of  the  distribution  of  the  area's  plant  association  groups  (vegetative  cover 
types)  , With  the  exception  of  the  expanses  of  redwood  forest,  the  rest  of  the 
cover  types  are  restricted  to  smaller  non-contlguous  areas.  This  distribution 
is  due  in  part  to  clearing  of  forest  and  brushland  by  lumbering  and  agricultural 
interests.  Rare,  endangered,  and  possibly  extinct  plants  of  Site  28  are 
listed  in  Table  V-G -3  , 
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Figure  V-G-6 

EXISTING  VEGETATIVE  COVER  IN  SITE  28 


Table  V-G-2 


DOMINANT  PLANT  SPECIES  OF  WASTEWATER  LAND  APPLICATION  STUDY  SITE  28 


Vegetative  Cover  Scientific  Name  Common  Name 


Grasses  and  forbs 

Festuca  spp. 

Fescue 

Bromus  spp. 

Chess 

Avena  spp. 

Oats 

Chaparral  brush 

Baccharls  pllularls 

Chaparral  broom 

Rubus  vitlfollus 

California  blackberry 

Mlmulus  aurantlacus 

Monkey  flower 

Hardwoods 

Quercus  chrysolepls 

Canyon  live  oak 

(oak  woodland) 

Aesculus  callfornlca 

California  buckeye 

Quercus  agrlfolla 

Coast  live  oak 

0.  kelloggll 

Black  oak 

Rhamnus  callfornlca 

California  coffeeberry 

Hardwoods  (mixed 

Llthocarpus 

Tanbark  oak 

evergreen  forest) 

denslflora 

Arbutus  menzelsli 

Madrone 

Pseudotsuqa  menzelsli 

Douglas  fir 

Castanopsls 

chrysophylla 

Chinquapin 

Umbellularia 

callfornlca 

Califa  nia  bay 

Acer  macrophyllum 

Maple 

Quercus  chrysolepls 

Canyon  live  oak 

Q.  kelloggll 

Black  oak 

Coniferous  forest 

Sequoia  sempervlrens 

Coast  redwood 

Pseudotsuga  menziosii 

Douglas  fir 

Llthocarpus  denslflora 

Tanbark  oak 

Viccinium  ovatum 

Huckleberry 

V.  parvlfolium 

Red  huckleberry 

Riparian 

Alnus  oregana 

Red  alder 

A.  rhombifolla 

White  alder 

Salix  ssp. 

Willow 

Sambucus  mexlcana 

Elderberry 

S.  calllcarpa 

Elderberry 

Rubus  parvifloruG 

Thlmbleberry 

Acer  macrophvllum 

Maple 
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Table  V-G-3 


RARE,  ENDANGERED  AND  POSSIBLY  EXTINCT  PLANTS 
OE  WASTEWATER  LAND  APPLICATION  STUDY  SITE  28 


Species* 

Local  Habitat 

Plant  Community 

Chaetopappa 

Open  dry  rock 

North  coastal  scrub 

be  1 1 id i flora 

s lopes 

Coastal  prairie 

Helianthella 

Grassy  hillsides 

Foothill  woodland 

castanea 

500-4000  feet 

Valley  grassland 

Cupressus 

Dry  slopes 

Yellow  pine  forest 

abramsiana 

(Santa  Cruz  cypress 

1600-2500  feet 
Bonnie  Doon 
Eagle  Rocks 
Santa  Cruz  Mountains 

Closed -cone  pine  forest 

Arctostaphylos 

No  data 

Foothill  woodland 

pacifica  (a  shrub) 

Potentilla  hlckmanil 

Rare  In  marshy  places 
at  scattered  stations 

Castilleja  latifolia 

Sandy  places 

Coastal  strand 

Closed-cone  pine  forest 


*Note:  Most  of  these  species  do  not  have  common  names.  All  but  two, 

as  Indicated,  are  grasses  or  forbs. 
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b.  Fish  and  Wildlife 


Ftsherios:  The  freshwater  fishery  of  Site  28  is  almost  entirely 

located  in  streams.  There  are  a few  farm  ponds,  but  are  rather  insignificant 
in  terms  of  a freshwater  fishery.  The  coast  does  provide  an  ocean 

fishery. 

Anadromous  Fish.  San  Mateo  County  contains  4 miles  of  coho 
salmon  streams  (1,000  spawners)  and  111  miles  of  steelhead  streams  (8,000 
spawners)  in  tlie  western  slope  streams  which  flow  to  the  ocean.  A summary 
of  the  salmon  (species  unknown)  and  steelhead  catch  for  San  Mateo  County  in 
1968  are  given  belovv: 

Salmon, 

Commercial  (thousand  pounds)  244 

Sport  Salmon, 

Numbers  of  fish 

Ocean  1,350 

River  200 

Steelhead, 

River,  sport  numbers  400 

of  fish 

Freshwater  Fishery.  A resident  trout  fishery  is  present  in 
Tunltas,  Gazos,  San  Gregorio,  Butano,  and  Pescadero  Creeks.  A warm- 
water  fishery  is  not  well  defined  in  these  streams;  however,  many  of  them 
contain  non-game  fish  species  such  as  carp,  hitch,  and  suckers. 

Marine  Fishery.  San  Mateo  County  possesses  many  miles  of 
ocean  front.  Fish  species  are  diverse  and  numerous  (the  Appendix,  Chapter  K, 
Inshore  fishes)  . Invertebrates  are  common  in  tidepools  and  inshore  waters. 

Wildlife:  The  coastal  and  foothill  brush  areas,  particularly  when 
associated  A-ith  adjacent  grasslands  yield  the  most  varied  and  abundant  wildlife. 
The  coastal  beaches,  offshore  rocks,  and  tidepools  are  another  source  of 
abundant  wildlife.  A list  of  the  wildlife  observed  and  their  habitat  is  in 
Table  V-G-4,  and  a list  of  all  wildlife  found  in  the  area  is  in 

the  Appendix,  (Chapter  K). 

Big  Game . Deer  are  found  in  densities  of  60  to  100  per  square 
mile  in  the  coastal  brush  and  30  to  60  per  square  mile  in  other  wildlands. 

Forty  fallow  deer  arc  known  to  occur  in  San  Mateo  County.  (Ref.  32.) 
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Table  V-G-4 


f 
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ANIMALS  OBSERVED  DURING  FIELD  INVESTIGATIONS 
ON  OCTOBER  lO-lI,  1972 

OF  WASTEWATER  LAND  APPLICATION  STUDY  SITE  28 


a.  Coastal  Beaches, 

Marshlands,  and  Offshore  Rocks 

Birds 

Mammals 

Marsh  hawk 

Harbor  seal 

Herring  gull 
California  gull 
G laucous -winged  gull 

Brush  rabbit 

Common  loon 
Brown  pelican 

Invertebrates 

Snowy  plover 

Star  fish 

Long-billed  dowltcher 

Anemonies 

Western  sandpiper 

Mussels 

Sandcrling 

Western  Grebe 

Cormorant,  (pelagic  ?) 

Common  egret 

Great  blue  heron 

Red-winged  blackbird 

Ruddy  duck 

Pintail 

Mallard 

Common  coots 

Bufflehead 

Barnacles 

Note;  Wildlife  are  listed  in  the  habitat  type  that  they  were  most  frequently 
observed  in,  or  restricted  to.  Some  animals  may  be  commonly 
found  in  more  than  one  area. 
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Table  V-G-4  (Continued) 

b.  Foothill  Brush,  Grasslands,  and 
Riparian  Habitat 


Birds 

Scrub  jay 
Red- tailed  hawk 
Sparrow  hawk 
Turkey  vulture 
Mockingbird 
Red-shafted  flicker 
Brown  towhee 
Rufous-sided  towhee 
Oregon  junco 
California  valley  quail 
Western  meadowlark 
Robin 

Loggerhead  shrike 

Common  bushtit 

Belted  kingfisher  (riparian) 

House  finch 

Song  sparrow 

House  sparrow 

White-crowned  sparrow 

Rk  Road  kill 


Mammals 

Opossum  (Rk) 

Raccoon  (Rk) 

Brush  rabbit 

Columbian  blacktailed  deer 
Pocket  gnplier 


c. Coniferous  and  Hardwood  Forests 


Birds 
Stellar's  jay 

Chestnut  backed  chickadee 
Mammals 

Columbian  black  tailed  deer 


Amphibians 

California  newt 
(moist  redwood  forests) 

Invertebrates 

Banana  slug 
(moist  redwood  forests) 
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Mountain  lion  and  black  bear  probably  occur  in  the  area,  but  in  ex- 
tremely small  numbers.  Mountain  lion  are  secretive  and  are  rarely  seen.  No 
more  than  3 or  4 lions  would  probably  occur  in  Site  28. 

Upland  Game.  "Good"  numbers  of  California  valley  quail  are  found 
in  Site  28;  densities  of  190  to  320  per  square  mile  occur  in  most  wildlands  and 
agricultural  areas.  Winter  densities  of  band-tailed  pigeons  are  64  to  640  per 
square  mile  in  years  of  good  feed.  Doves,  rabbits,  and  tree  squirrels  are 
common.  (Ref.  32.) 

Waterfowl . Site  28  has  generally  poor  habitat  for  dabbling  species 
of  ducks.  There  are  very  few  open  water  areas  with  adequate  cover  and  food. 
Offshore  waters  are  important  resting  areas  for  diving  duck  species,  especial- 
ly where  food  is  available. 

Pescadero  Lagoon  is  one  of  the  larger  bodies  of  water  in  Site  28. 
This  lagoon  is  important  to  dabbling  duck  species  for  food  and  cover. 

Non-game  W'ildlife.  Sea  otter  are  relatively  common  on  the  coast 
of  Site  28.  Altliougli  at  one  time  they  were  hunted  to  near  extinction,  sea  ot- 
ter populations  have  made  a recovery  in  these  waters.  Harbor  seals  are  com- 
mon on  tidal  and  inshore  rocks.  About  30  harbor  seals  weie  observed  during 
the  field  excursions  into  Site  28.  Other  furbearers  found  in  Site  28  include 
skunks,  foxes,  and  coyotes.  Shore  birds  and  sea  fowd  are  common  on  tie 
beaches  and  inshore  areas. 

Rare  and  Lndanqered  Species:  Sixteen  animal  species  listed  on  rare 
or  endangered  species  lists  are  thought  or  known  to  occur  in  Site  28.  They 
include  one  mammal,  thirteen  birds,  and  two  reptiles.  They  are  listed  in 
Table  V-G-5. 

The  Alameda  striped  racer  is  listed  by  Stebliins  (Ref.  97)  to  occur  in 
San  Mateo  County.  This  snake  is  associated  with  chaparral,  but  may  occur 
in  grassland,  open  woods,  and  rocky  slopes  (Ref.  36.)  Habitat  reduction  due 
to  development  and  construction  has  reduced  its  number  to  the  level  of  its 
being  considered  rare.  (No  census  data  is  available.) 

The  San  Francisco  garter  snake  is  distributed  from  San  Francisco  County 
south  to  Ano  Nuevo  Ft.  and  from  the  coast  east  to  the  crest  of  the  peninsula 
hills.  It  is  commonly  found  along  water  and  it  prefers  vegetation  bordering 
lakes,  ponds,  and  marshes.  Its  habitat  is  continually  being  reduced  by  hous- 
ing development,  by  the  construction  of  roads,  and  by  the  draining  of  marshes. 

The  tule  white-fronted  goose  and  the  Aleutian  Canada  goose  are  winter 
visitors  to  the  Californi.t  coast  using  the  lakes,  bays,  and  marshes  along  the 
coast  as  resting  and  feeding  areas,  Geesf'  are  "grazers"  utilizing  grain,  young 
(passes  and  young  fours  for  food. 
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Table  V-G-5 


RARE  AND  ENDANGERED  ANIMAL  SPECIES  OF  SITE  28 


Common  Name 

Status 

O ccurrence 

Reptiles; 

Alameda  striped  racer 

R 

X 

San  Francisco  garter  snake 

E 

X 

Birds: 

Aleutian  Canada  goose 

E 

* 

Tule  white-fronted  goose 

E 

★ 

Red-bellied  red- shouldered  hawk 

U 

* 

Ferrunginous  hawk 

U 

X 

Southern  bald  eagle 

E 

X 

American  osprey 

U 

X 

California  clapper  rail 

R,E 

X 

California  black  rail 

R 

•k 

Alaskan  short  billed  dowitcher 

U 

■k 

California  least  tern 

E 

X 

Northwestern  tropical  kingbird 

P 

* 

Yakutat  fox  sparrow 

U 

X 

Mammals ; 

Southern  sea  otter 

R 

X 

E Endangered 

P 

Peripheral 

R Rare 

U 

Status  uncertain 

X This  species  or  subspecies  definitely  or  probably  occurs  in 
the  Site  area . 

* Occurrence  of  this  species  or  subspecies  in  the  Site  area  is 
uncertain  or  questionable 

Pesticide  accumulation  has  been  indicated  as  a cause  in  the  decline 
of  several  species  of  raptorial,  fish  eating,  birds.  The  American  osprey, 
American  peregrine  falcon,  southern  bald  eagle  and  the  brown  pelican  among 
the  rare  and  endangered  birds  have  suffered  reproductive  failures  associated 
with  chlorinated  hydrocarbons.  Other  sources  leading  to  the  decline  of  the 
southern  bald  eagle  include  shooting  by  irresponsible  persons,  destruction  of 
nesting  sites,  and  human  encroachment  of  feeding  areas.  The  American  pere- 
grine falcon  has  been  taken  illegally  by  falconers  for  many  years. 

The  California  clapper  rail  and  the  California  black  rail  are  dependent 
upon  salt  marsh  land  for  their  continued  existence.  The  California  clapper 
rail  is  a very  specialized  bird  apparently  incapable  of  adapting  to  environ- 
mental change.  Landfill,  diking,  and  drainage  of  marshes  and  the  introduction 
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of  the  old-world  rat  threatens  its  continued  existence.  The  current  status 
of  the  California  black  rail  is  not  presently  known.  Historically  it  occurred 
in  limited  numbers  in  salt  water  marches  from  Tornales  Bay  south  to  Baja 
California.  Destruction  of  salt  marshes  threatens  the  existence  of  this 
species . 

The  California  least  tern  is  a summer  visitor  to  the  California  coast. 

It  breeds  from  Baja  California  to  San  Ttancisco  Bay  on  sandy  beaches. 
Predation  and  human  disturbance  arc  important  factors  in  the  decline  of 
populations  of  this  species. 

The  southern  sea  otter  was  once  seriously  overharvested;  but  its 
numbers  arc  now  increasing.  The  sea  otter  inhabits  kelp  beds  and  rocky 
shores,  feeding  on  abalone  and  sea  urchins.  Small  populations  occur 
along  the  central  and  noithcrn  California  coast. 

Wildlife  and  Fish  D i seases: 


Wildlife  Diseases.  Deer  inhabiting  the  coastal  areas  north  of 
Monterey  Bay  are  afflicted  with  a wide  variety  of  internal  parasites.  Two 
of  the  more  commonly  encountered  endoparasites  which  are  extremely  detrimental 
to  deer  occur  on  Site  28;  they  are  lungworms  and  stomach  worms.  Environ- 
mental factors  are  important  in  the  production  of  overwhelming  parasite 
burdens  in  the  animals.  Moisture  favors  development  of  the  eggs  into  larval 
stages  and  survival  of  the  larvae  until  they  are  ingested.  Another  factor  is 
the  interrelation  between  nutrition  and  resistance.  Deer  utilizing  abundant 
high  nutritional  food  develop  an  immunity  to  worm  parasites  and  are  able 
to  live  with  low  worm  numbers.  The  conversion  of  chaparral  to  redwood 
forests  on  Site  28  would  destroy  the  forage  required  by  deer.  Application 
of  wastewater  for  irrigated  pastures  adjacent  to  the  forest  would  furnish 
the  larvae  a requisite  environment  for  survival.  These  conditions  could 
result  in  increased  deer  mortality  on  Site  28. 

No  other  wildlife  diseases  of  significance  are  present  or  are  anticipated 
relative  to  the  application  of  wastewater  on  Site  28. 

Fish  Diseases  and  Parasites . The  fish  diseases  and  parasites 
found  in  Site  28  will  be  essentially  the  same  as  those  found  in  Site  4. 

Diseases  that  afflict  coho  (silver)  salmon  could  have  serious  consequences 
on  the  coho  salmon  populations  that  spawn  in  the  coastal  streams  of  Site  28. 

Far  other  diseases  refer  to  the  discussion  on  fish  diseases  and  parasites 
found  in  the  present  environment  section  of  Site  4. 
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c.  Ecological  Systems 

The  small  coastal  streams  (Gazos,  San  Gregorio,  Butano,  and  Pescadero) 
and  their  lagoons  are  important  waterways  for  coho  (silver)  salmon  and 
steelhead.  Clean  gravel  bods  free  of  silt  are  necessary  for  successful 
spawning  of  salmon.  Coho  salmon  young  spend  a little  over  one  year  (a 
few  spend  two  years)  in  freshwater  before  migrating  to  the  ocean.  High 
summer  temperatures  are  critical  factors  for  young  salmon  fry.  The  optimum 
temperatures  range  for  salmon  eggs  and  fry  is  from  48°  P to  55  °F,  and  for 
downstream  migrant  salmon  it  is  from  52  °F  to  68  °F  (68  °F  critical  thermal 
maximum).  Salmon  and  steelhead  eggs  already  deposited  in  the  streams  must 
remain  free  from  siltation;  otherwise  they  will  be  suffocated  and  will  not 
hatch . 

Dissolved  oxygen  (DO)  must  remain  high  for  salmon  and  steelhead  inall 
life  stages: 


Salmon  and  Steelhead 
life  stages 

Optimum  O2 
sat . 

Approx,  min.  O2 
requirement  in  mg/1* 

Upstream  migrants 

75-100% 

8.5 

(adult) 

Eggs  and  fry 

90-100% 

10.2 

Downstream  migrants 

75-100% 

8.5 

* Figures  based  on  a DO  of  11.3  mg/1  at  equilibrium  with  air,  50  °F  at 
sea  level. 

Tide  pool  and  intertidal  communities  occur  along  the  coast  in  Site  28 
from  Franklin  Point  north;  Tide  pool  organisms  have  adapted  to  the  strong 
currents  and  tidal  action  in  many  ways;  one  way  is  to  firmly  attach  to  the  sub- 
strate and  lead  a relatively  sedentary  life.  Mussels,  barnacles  and 
anemonies  remain  firmly  attached  throughout  their  adult  life.  Some  tide 
pool  fish,  such  as  gobies,  have  developed  "suction  cup"  like  ventral  fins 
to  keep  them  attached  to  the  substrate  during  tidal  activity.  Other  tide  pool 
invertebrates  such  as  crabs  and  starfish  arc  mobile  but  may  be  relatively  re- 
stricted to  one  area. 

Tide  pools  are  influenced  by  local  environment  conditions,  such  as 
tidal  action,  duration  of  exposure,  and  water  quality,  They  are  easily 
preyed  upon  at  low  tides  by  birds  and  mammals,  including  man. 

Coniferous  forests  habitat  are  found  throughout  Site  28  in  the  inner 
coastal  mountains  and  especially  in  the  Butano  Forest  in  the  southern  part 
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The  canopy  of  coniferous  forests  provides  habitat  for  many  bird  species, 
such  as  warblers  and  vireos.  Other  birds  occur  in  the  ground  level  depending 
upon  the  amount  of  brush  occurring  on  the  ground  level.  Black  bear  are 
common,  but  not  abundant  in  these  fo.'‘est  areas. 

In  general,  the  greatest  diversity  of  life  is  found  on  or  just  below  the 
ground  layer  in  a forest.  Small  mammals  such  as  shrews,  mice  and  moles 
live  in  the  humus  layer  along  with  numerous  invertebrates.  Any  change  in 
the  diversity  or  abundance  of  these  animals  may  affect  the  life  of  predators 
that  utilize  these  small  mammals  and  invertebrates.  A change  in  the 
humidity  and  temperature  of  the  forst  floor  may  alter  the  species  composition 
of  the  animals  and  plants  that  live  there. 

In  the  coastal  foothill  areas,  there  are  areas  of  grasses  and  forbs  inter- 
spersed with  chaparral  brush  areas.  Those  provide  excellent  habitat  for 
small  game  animals  and  songbirds.  Quail  and  brush  rabbits  are  abundant  in  the 
"edge"  cover  created  by  the  interface  between  brush  and  grassland  area. 
Songbirds  are  common  on  the  brushy  fence  rows  in  areas  adjacent  to  grass- 
lanu . 

Those  "edge"  areas  are  important  wildlife  habitat  since  they  bring 
together  two  different  biological  communities,  creating  an  area  with  more 
variety  in  food  and  cover  for  wildlife.  Any  change  in  the  environment  that 
tends  to  create  a monoculture  in  plants  will  allow  only  those  wildlife  species 
capable  of  living  in  that  particular  plant  community  to  be  supported. 

The  marshes  and  lagoons  found  in  Site  28  are  critical  wildlife  habitat. 
Poscadero,  Gazos,  San  Gregorio,  Pomponio  and  Butano  Creeks  have  small 
lagoons  at  their  openings  into  the  ocean.  These  lagoons  provide  resting 
and  feeding  areas  for  migrant  waterfowl  and  they  provide  homes  for  resident 
shore  and  wading  birds  and  marsh  associated  mammals.  Water  flows  are 
critical  factors  in  these  coastal  lagoons.  A reduced  freshwater  flow  will 
allow  increased  salt  water  intrusion  into  the  lagoon.  Water  salinity  will 
affect  the  species  composition  of  marsh  plants,  invertebrates,  and  fish 
found  in  the  lagoons.  This  may  affect  the  water  birds  and  waterfowl  using 
the  marsh. 


d.  Recreational  Resources 


With  a gross  recreational  user  potential  of  109  million  visitor  days 
per  year  available  and  a wide  assortment  of  public  parks.  Site  28  receives 
heavy  recreational  use.  Fishing  includes  salmon,  steelhead  and  warmwater 
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species  in  additon  to  marine  fishes.  Deer,  quail,  doves,  rabbits  and  tree 
squirrels  are  popular  hunting  game.  In  addition,  there  are  plentiful  sites 
for  camping,  picnicking,  hiking,  swimming,  horseback  riding  and  wildlife 
observation . 

Present  Public  Facilities:  The  major  public  recreation  facilities  in 

Site  28  arc  Bean  Hollow  State  Beach,  Butano  State  Park,  Pescadero  State 
Beach,  Pomponio  State  Beach,  San  Gregorio  State  Beach,' Portola  State 
Park,  and  Memorial  Park.  They  are  shown  in  Figure  V-G-2  and  briefly 
described  in  Table  V-G-6. 

Small  portions  of  Big  Basin  Redwoods  State  Park  are  included  along 
the  southern  edge  of  Site  28.  A list  of  the  park's  facilities  and  attendance 
is  shown  in  Table  V-G-7.  Pebble  Beach  State  Beach,  one  of  the  San  Mateo 
Coast  State  Beaches,  was  not  listed  in  the  previous  report.  It  is  a small 
park  located  between  Pescadero  and  Bean  Hollow  State  Beaches  . Its 
activities  and  facilities  are  similar  to  the  other  state  beaches.  McDonald 
County  Pari:  is  another  addition  to  the  public  recieation  sites  list.  This 
park  has  remained  undeveloped  and  is  used  primarily  for  youth  group 
hiking  and  camping  trips.  Limited  parking  sites  are  available. 

There  are  two  county  recreation  sites  along  Skyline  Boulevard.  Red- 
wood Park,  immediately  west  of  Huddart  Park,  contains  8G  acres  of  Redwood 
Forest  and  is  at  present  undeveloped.  Spring  Ridge  Picnic  Area  is  a rest 
stop  and  picnic  site  on  Skyline  Boulevard  approximately  3 miles  east  of 
Highway  S'!. 

Present  Private  Facilities:  Private  recreational  development  in  Site  28  is 
extremely  varied.  However,  only  limited  information  on  these  develop- 
ments is  readily  available.  The  San  Francisco  Y.M.C.A.  Camp  located  in 
Site  28  is  shown  in  Figure  V-G-2  and  briefly  described  in  Table  V-G-G. 
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Table  V-G-6 

EXISTING  PUBLIC  AND  PRIVATE  RECREATIONAL  FACILITIES  OF  SITE  28 


Area 

in 

Acres 

No . of 
Picnic 
Units 

No.  of 
Parking 
Units 

No.  of 
Camping 
Units 

Miles 

of 

Trails 

Recreation  Visitor-Da 
Year  2000 
Recent  Projection 

Public 

Bean  Hollow  1 00 

State  Beach 

25 

Butano  State 
Park 

50,500 

85,700 

Pescadero  State  300 
Beach 

25 

Pomponio  State  100 
Beach 

10 

San  Gregorio  200 

State  Beach 

10 

Portola  State  1,700 
Park 

106 

104 

60 

74 

147,800 

251,000 

San  Mateo  County 
Memorial  Park 

290 

500 

144 

2 

253,500 

440,700 

Private 

San  Francisco  900 
YMCA 

500 

800 

(From  Table  II-G-1,  Vol. 

. II,  pg. 

G-4) 
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Table  V-G-7 


RECREATIONAL  FACILITIES  OF  BIG  BASIN  REDWOODS  STATE  PARK  (11,522  acres)* 


Activities 

Camping 

X 

Picnicking 

X 

Swimming 

Riding  - hiking 

X 

Sightseeing 

Boating 

Skiing 

Hunting  - fishing 

Facilities 

Units 

Camping 

2 60 

Picnic  units 

158 

Parki ig 

150 

Trails  (miles) 

35 

Attendance 

Days 

Overnight 

1969 

745,600 

119,081 

1980 

902,249 

144,088 

1990 

1,100,744 

175,787 

2000 

1 ,265,856 

202,155 

* Adapted  from  Refs.  28  and  39 
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Oakland  Y.M.C.A.  has  a similar  but  smaller  camp  immediately  east  of 
Memorial  Park.  The  remaining  private  developments  are  described  in 
Table  V-G-8. 

Hunter  and  Angler  Use:  Hunter  use  figures  for  San  Mateo  County 

and  the  Santa  Cruz  herd  section  of  the  South  Bay  Wildlife  Management 
Unit  are  the  only  figures  closely  applicable  to  Site  28.  Results  of  the 
1 970  California  Department  of  I'ish  and  Game  Hunter  Survey  are  as  follows: 

1970  Hunter  Survey  - San  Mateo  County 


Pheasant 

Bag 

57^0 

Hunters 

“TDD"" 

Quail 

9,300 

1 ,000 

Dove 

25,500 

1,100 

Pigeon 

2,200 

500 

jack  rabbit 

500 

200 

Cotton  tail 

14,500 

1,300 

Tree  squirrel 

800 

100 

Ducl'.s 

13,000 

700 

Geese 

100 

100 

Coots 

400 

100 

Deer 

- 0 - 

500 

Although  no  deer  kills  were  recorded  by  the  1970  hunter  survey, 
a field  check  of  the  Santa  Cruz  herd  which  ranges  into  San  Mateo  County 
revealed  a three-year  average  (1969  - 1971)  take  of  270  from  tliat  herd 
(Ref.  34).  The  percentage  of  this  kill  taken  from  San  Mateo  County  is  not 
known . 

In  1971  , the  Department  of  Fish  and  Game  reported  200  salmon 
and  400  stcelhcad  landings  from  San  Mateo  County  streams  (Ref.  37). 

Most  of  these  fish  v^rcre  taken  from  Pescadcro  Crock  which  is  listed  as  a 
Class  III  stcelhcad  stream  in  the  California  Protected  Vv'aterways  Plan. 

An  estimated  total  of  1 ,400  angler  days  a year  arc  spent  fishing  for  salmon 
in  San  Mateo  County  resulting  in  a 0.14  fish  per  angler  day  yield.  The 
stcelhcad  figures  arc  3,500  angler  days  and  a 0.11  fish  per  angler-day 
yield  for  the  same  area  (Ref.  32). 

Open  Space:  Site  28  is  zoned  almost  entirely  as  open  space  according 

to  the  Parl'.s  and  Open  Space  Flcmcnt  General  Plan  for  1 990  produced  by  the 
San  Mateo  County  Regional  planning  Committee  and  accepted  by  the  San  Mateo 
County  Board  of  Supervisors.  The  exceptions  are  urban  space  at  Pescadcro, 
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Table  V-G-8 
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PRESENT  PRIVATE  RECREATIONAL  DEVELOPMENT  IN  SITE  28  AREA 


Name 

+ Kings  Grove 
The  Mountain  Camp 


Location 


1,200  acres  of  redwood 
grove  on  upper  Tunltas 
Creek 

South  fork,  of  Gazos  Creek 


Redwood  Glen  Adjacent  to  Memorial  Park 

Baptist  Camp  on  Pescadero  Creek 


Bay  Area  Optimist  San  Gregorio  Creek  1 mile 

Club  - Boysville  west  of  McDonald  Park 


LaHonda  Park 


LaHonda 


Troutmere 


San  Gregoria  Creek 
immediately  north  of 
McDonald  Park 


i 

i 

i 

[ 


I 


Bald  Knob  Sportsman's 
Club 

*Tunitas  Beach 

* Martins  Beach 

*Mlramontes  Beach 

*Purisima  Creek  Beach 

* Pigeon  Point 

*Gazos  Creek  Beach 

+ From  Ref.  99 
* Adapted  from  Ref.  31 


Upper  Purisima  Creek 
Tunitas 

One  mile  north  of  Tunitas 

Two  miles  south  of  Half 
Moon  Bay 

Mouth  of  Purisima  Creek 

Two  and  one-half  miles 
south  of  Bean  Hollow 
State  Beach 

Mouth  of  Gazos  Creek 


Known  Activities 
Facilities 


Nature  preserve  with 
cabins 


Cabins 


Summer  camp 


Camping,  fishing 
Fishing 


Fishing 

Fishing,  surf  netting, 
cabins 

Fishing,  surf  netting 


Fishing,  surf  netting 

Fishing,  abalone 
picking,  skindiving 


Fishing  (limited  public 
assess) 
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San  Gregorio,  l.allonda,  south  of  Half  Moon  Bay  along  State  Highway  1 , 
and  along  State  Highway  35  north  of  Tunltas  Creek  Road. 

The  county  has  subdivided  open  space  into  several  categories 
that  reflect  land  use  and  ownership.  Site  28  is  dominated  by  general  open 
space.  This  category  includes  public  and  private  agricultural  lands,  forest 
and  woodlands.  Smaller  units  arc  designated  parks  and  beaches,  including 
both  public  and  private  current  and  proposed  facilities.  The  smallest  open 
space  units  in  Site  28  are  as  follows;  private  institutions  - Y.  M.C.A.  and 
youth  group  camps,  church  camps,  and  corporate  owned  recreation  sties; 
nature  preserves  - 250  acres  of  marshland  at  the  mouth  of  Pescadero  Creek; 
and  water  - all  lakes,  ponds,  marshes  and  reservoirs  in  the  area.  San  Mateo 
County  is  actively  seeking  to  preserve  the  open  space  value  of  its  coastal 
lands  in  the  face  of  urban  expansion.  Through  programs  of  outright  acquisition, 
purchase  in  less  than  fee,  restrictive  zoning,  and  modified  taxation  and 
assessment,  the  county  is  implementing  its  open  space  policies. 

Future  Public  Facilities;  San  Mateo  County  has  developed  a 
detailed  plan  for  expansion  of  its  present  parks  and  recreation  sites.  Their 
scheduled  1970  - 1979  acquisition  plan  includes  the  following;  Redwood 
Park  expansion  to  a total  of  589  acres  to  act  as  an  addition  to  Huddart  Park; 
mid-coast  beaches  expansion  to  a total  of  496  acres  to  include  all  beaches 
between  mid-FIalf  Moon  Bay  and  Purisima  Creek;  south-coast  beaches  ex- 
pansion to  a total  of  310  acres  to  include  several  beaches  between  Lobitos 
Creek  and  Pigeon  Point;  Bean  HoHow  Lakes  expansion  to  a total  of  3,280 
acres  to  extend  along  Arroyo  de  los  Frijoles  and  Butano  Creek  to  Butano 
State  Park;  McDonald  Park  expansion  to  a total  of  188  acres  to  add  flat- 
land  for  intensive  general  recreation  development. 

To  supplement  the  planned  parks  and  scenic  highways,  the  county 
is  developing  a system:  of  riding  and  hiking  trails  that  will  parallel  virtually 
all  of  the  major  roads  within  Site  28  and  also  penetrate  presently  inaccessible 
parts  of  the  redwood  loiosts.  Development  of  the  trail  system  is  being 
carried  out  jointly  by  the  state,  the  county,  and  the  cities  involved. 


e.  Protected  Waterways  Status 

The  following  waterways  in  Site  28  are  classified  in  the  Protected 
Waterways  Plans. 

Pescadero  Creek  is  classified  as  a Class  III  steelhead  stream  in 
the  fisheries  evaluation.  Pescadero  Marsh  is  classified  as  Class  I lagoon 
and  an  extraordinary  wildlife  waterway. 
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Class  III  lagoons  Include  Gazos  Creek,  Pomponio  Creek,  San 
Grogarlo  Creek  and  Tunitas  Creek.  New  Year's  Creek  Pond  (location  un- 
known) Is  a Class  III  freshwater  pond,' 

San  Mateo  County  submitted  the  following  waterways  In  Site  28  to 
be  considered  In  the  California  Protected  Waterways  Plan;  Pescadero 
Creek  and  Lagoon,  Bear  Hollow  Lakes,  Pomponio  Creek,  Gazos  and 
Tunitas  Creek. 


4 - Environmental  Setting  Without  the  Project;  Cultural 


a.  Archaeological  and  Historic  Site  Locations 

It  has  been  estimated  that  the  potential  archaeological  sites  are 
few  and  scattered  and  would  bo  located  near  the  drainage  channels  of  the 
Study  Site(Rcf . II . ) No  archaeological  surveys  of  the  area  have  been 
reportedly  conducted. 

Site  28  contains  four  California  Registered  Historical  Landmarks 
(Ref.  15)  . All  of  them  are  associated  with  the  Portola  Expedition  of  1769. 
Number  22  is  the  site  of  a camp  on  the  south  bank  of  Purisima  Creek  the 
Expedition  made  on  October  27  , just  opposite  an  abandoned  Indian  village 
on  the  north  bank.  This  site  is  located  in  the  general  vacinity  of  SR  1 
(Ocean  Shore  Road,  or  the  Coast  Highway)  and  Purisima  Creek  in  Sub-Area 
28.2.  Landmark  Number  23  is  the  site  of  a camp  the  Expedition  made 
near  the  mouth  of  Gazos  Creek  on  October  23.  This  site  is  reported 
located  in  the  general  vicinity  of  SR  1 and  Gazos  Greek  (Sub-Area  28.3). 
Landmark  Number  26  is  the  site  of  a camp  the  Expedition  made  at  an 
Indian  Rancheria  on  San  Gregorio  Creek  on  October  24  "about  one-half 
league"  from  the  mouth  of  San  Gregorio  Greek.  This  site  is  located 
"opposite"  the  intersection  of  SR  84  (La  Honda  Road)  and  Stage  Road  in 
the  community  of  San  Gregorio  (Sub-Area  28.2)  . Landmark  Number  375 
is  the  site  of  an  Indian  village  discovered  by  the  Expedition  of  Tunitas 
Creek.  The  site  is  the  southwest  corner  of  the  Rancho  Canada  de  Verde 
y Arroyo  de  la  Purisima,  a Spanish  land  grant  granted  to  Jose'  Maria  Alviso 
in  1838.  This  site  is  located  in  the  general  vicinity  of  Tunitas  Beach 
and  the  mouth  of  Tunitas  Creek  (Sub-Area  28.2)  . 

The  San  Mateo  County  Plan,  in  addition,  indicates  quite  a number 
of  historic  sites  and  structures  being  cited  for  acquisition  and/or  restora- 
tion within  the  Study  Site.  In  Sub-Area  28.2,  9 are  located  along  Purisima 
Creek  Road,  3 along  Tunitas  Creek  Road,  1 along  the  Lobitos  Creek  Cutoff 
road,  and  6 along  the  north-south  leg  of  upper  La  Honda  Road;  one  is  near 
the  north  end  of  San  Gregorio  Beach,  another  is  near  the  coast  northwest 
of  the  community  of  Tunitas,  and  five  are  in  or  near  the  community  of 
San  Gregorio;  7 are  located  near  the  stream  channels  in  the  upper  water- 
shed area  of  El  Gorte  De  Madero  Greek  and  3 similarly  in  the  uppermost 
watershed  areas  of  Harrington  Greek  (both  being  tributaries  of  San  Gregorio 
Greek.)  In  Sub-Area  28.1,  the  Pescadero  Greek  watershed,  1 is  located 
along  Stage  Road , 9 along  Pescadero  Road,  and  1 along  Alpine  Road;  4 are 
located  in  or  near  the  community  of  Pescadero:  and  one  each  is  located  near 
the  stream  channels  of  Peters  and  Slate  Creeks  on  the  north  side  of  Portola 
State  P irk.  In  Sub-Area  28.3,  one  is  located  near  the  upper  end  of  Canyon 
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Road  (north  of  RutanoState  Park.,)  one  along  or  near  the  channel  of  Little 
Butano  Creek  within  the  Hutano  State  Park,  5 along  Gazos  Creek  Road, 
and  2 near  the  mouth  of  Gazos  Creek. 


b . Scenic  Locations 


None  of  the  waterways  in  Site  28  have  been  designated  as  scenic 
under  the  California  Protected  Waterways  Plan.  However,  many  of  the 
small  stream  valleys  in  the  Study  Area  are  quite  scenic,  particularly  those 
ofTunltas,  Pescadero,  and  San  Gregorio  Creeks . The  combination  of 
riparian  vegetation  and  redwood  forest  in  areas  with  little  or  no  obvious 
human  encroachment  provides  a unique  experience.  The  value  of  these 
scenic  resources  are  increased  significantly  by  their  proximity  to  the 
heavily  populated  San  Francisco  Ray  area.  Also,  the  San  Mateo  County 
coast  is  a scenic  resource  of  equivalent  value  to  that  officially  designated 
as  such  in  Site  18.  (Refs.  30,  60,  86,  87.) 

The  California  Division  of  Highways  through  their  State  Scenic 
Highway  System  has  recognized  and  sought  to  preserve  this  scenic  potential 
throughout  Site  28.  SR  3 5 (Skyline  Boulevard)  running  along  the  eastern 
perimeter  and  the  highest  uplands  of  Site  28,  has  been  designated  as  a 
scenic  route.  Further  additions  to  the  scenic  highway  system  are  proposed. 
Both  state  and  county  agencies  have  recognized  the  need  to  preserve 
additionol  sections  of  Site  2 8 for  their  scenic  value.  SR  9 and  SR  23 G 
along  the  Study  Site's  southeastern  perimeter  are  scheduled  for  inclusion 
in  the  State  Scenic  Higliway  System;  the  coast  highvi^ay,  SR  1 , is  similarly 
scheduled  for  inclusion.  The  master  plan  of  San  Mateo  County  is  much 
more  extensive.  The  county's  proposed  scenic  highway  system  consists 
of  approximately  100  miles  of  proposed  parkways  ond  about  225  miles  of  pro- 
posed scenic  highways,  w’lth  Skyline  Boulevard  being  the  basic  scenic 
trunk  route.  Most  arc  proposed  to  have  parallel  or  near  adjacent  hiking  and 
riding  trails.  Scenic  parkways  arc  proposed  for  alignments  all  along 
Skyline  Rlvd.,  and  Tunitas  Creek,  Cloverdale,  Gazos  Creek,  and  Pidgeon 
Point  Roads;  all  along  Pescadero  Road  east  of  the  community  of  ?•  scadero; 
all  along  Pomponio  Creek  Road  with  extensions  west  to  SR  1 and  oast  to 
Pescadero  Parkway;  all  along  Alpine  Rond  with  western  one -third  relocated 
somewhat  southward;  all  along  Portola  State  Park  Road  with  a southerly 
extension  to  a new  Skillman  Parkway;  and  a new  Skillman  Parkway  aligned 
just  south  of  Pescadero  Creek  and  running  between  the  Pescadero  Parkwiy 
easterly  to  SR  236.  It  is  proposed  to  make  scenic  highways  of  all  of  SR  1, 
and  Lobitos  Creek  and  La  Honda  Roads;  almost  all  of  Stage  Road;  all  of 
Pescadero  Road  west  of  the  community  of  Pescadero  together  witli  an 
easterly  extension  alonn  a nev/  alignment  north  of  the  Pescadero  Parkway 
and  joining  it  almost  v/ith  its  inters'’ction  with  the  existing  Alpine  Road; 


and  all  of  Purtsima  Creek  Road  from  SR  1 to  Higgins  Purislma  Road. 


These  scenic  values  are  somewhat  marred  at  present  by  the  near 
universal  appearance  of  roadside  refuse  scattered  all  along  the  edges  of 
the  Site  Area's  many  roads,  major  and  minor,  and  which  are  concentrated 
particularly  at  natural  and  specifically  provided  stopping  and  pull-off 
viewing  areas.  The  universal  "indicator"  of  this  is  the  beer  can. 

Some  idea  of  the  scenic  values  of  Site  28  can  be  anticipated  in 
some  of  the  views  presented  in  Figures  V-G-5a,  5b,  and  5c. 
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3 - Environmental  Setting  Without  the  Project:  Public  Health 


(Refer  to  Volume  VI:  TECHNICAL  APPENDIX  - 

THE  PUBLIC  HEALTH  IMPLICATIONS  OF  LAND 
APPLICATION  OF  WASTEWATER  AND  RESIDUAL  SOLIDS) 
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Environmontal  hnpacts 


a.  Impact  I 

The  first  impact  of  v^astewater  land  application  would  be  the  loss  of 

vegetation,  wildlife  habitat,  and  wildlife  on  spoil  areas.  The  change  in  species 
association,  the  loss  of  wildlife,  loss  of  wildland  and  the  loss  due  to  spoils 
is  similar;  the  specific  changes  in  species  arc  different. 

Discussion  , a nd  Rom edial , Protective  and  Mi tiqation  Measures: 

Refer  to  the  discussion  of  Impact  H for  Site  4 (Section  B-6o). 


b.  Impact  2 

The  second  impact  would  be  the  loss  of  wildlife  species  through  loss 
of  habitat  (lands,  vegetation)  to  general  project  facilities. 

Discussion,  and  Remedial,  Protective  and  Mi tioati on  Measures: 

Refer  to  the  discussion  of  Impact  5 for  Site  4 (Section  B-6e). 


c .  Impact  3 

The  third  impact  would  be  the  loss  ofw'iH  land  habitat  permanently 
committed  to  pumping  stations,  impoundment  sites  and  facilitities , maintenance 
roads,  and  above-surface  distribution  systems. 

Discussion,  and  Remedial,  Protective  and  Mitigation  Measures: 

Refer  to  the  discussion  of  Impact  12  for  Site  4 (Section  B-6L) . 


d .  Impact  4 

The  fourth  impact  would  be  a change  in  the  stxcios  association  because 
of  the  change  in  land  use  produced  by  the  introduction  of  additional  moisture. 

Discussion,  and  Remedial,  Protective  and  Mitigation  ^^easures: 

Refer  to  the  discussion  of  Impact  12  for  Site  5 (Section  C-6L). 


e .  Impact  5 

The  fifth  impact  would  be  the  change  in  the  micro-climate  caused  by 
the  increased  available  moisture. 
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IM_s_cussion,  and  R orn_e d ial.  Protective  and  Mitigation  Measures: 
Refer  to  the  discussion  of  Impact  4 for  Site  5 (Section  C-6d). 


f . Impact  6 . 

The  sixth  impact  would  be  the  TDS  buildup  in  soils  that  receive 
treated  wastewater. 

Discu^si^,  and  Remedial  , Protective  and  Mitigation  Measure s ; 
Refer  to  the  discussion  of  Impact  7 for  Site  5 (Section  C-6g). 


q . Impact  7 

The  seventh  impact  would  be  the  reduction  in  the  water  quality  of 
water  recovered  from  surface,  subsurface  and  ground  waters . 

Discussion:  The  estimated  recovery  water  Table  V-A-7  contains 

several  components  w hich  could  degrade  the  water  quality  of  Site  2 8:  total 
nitrogen  (TN),  total  phosphorous  (TP),  and  total  dissolved  solids  (TDS). 

JTDS  Surface  Groundwater 

an  ] Subsurface 

Existing  water  340-700  mg/1  No  figures  available 

Recovery  water  400-1000  mg/1  800-2000  mg/1 

The  projecteji  recovery  water  TDS  levels  exceed  present  conditions 
known  for  Site  28.  Exact  water  quality  objectives  are  not  available  for  the 
small  coastal  streams  in  San  Mateo  County,  although  recovered  wastev/aters 
would  have  to  meet  the  general  objectives  of  the  California  Regional  Water 
Quality  Control  Board  for  the  San  Francisco  Bay  Region  as  spelled  out  in 
their  Interim  Water  Quality  Control  Plan.  TDS  of  over  1 ,000  mg/1  is  also 
suspected  6f  interfering  with  the  reproductive  capacaties  of  some  fish  species 
(Centrarchids , Cyprinids  and  possibly  salmonids) . 

Total  nitrogen  levels  higher  than  1 mg/1  and  phosphorous  levels 
above  .1  mg/1  generally  encourage  noticeable  growths  of  algae.  Waters 
which  are  rich  in  nitrogen  and  phosphorous  can  have  algal  "blooms"  of 
such  magnitude  that  fish  and  other  aquatic  animals  may  be  damaged  by 
associated  sags  in  available  oxygen  (oxygen  used  by  the  living  and  decom- 
posing algae) . 
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Dissolved  oxyqcn  levels  are  especially  critical  to  salmon  and  steel- 
head  populations.  Optimum  DO  levels  for  trout  and  salmon  fisheries  are  as 
follows  (see  paye  G'23). 


Salmonids 
Adults 
Eyys  and  fry 
riiicjorliiHjs 


xyqen  Saturation 
75-100% 
90-100% 
75-100% 


Approximate  DO  in  ppm* 
8,5 
10.2 
8,5 


(*riyures  based  on  a DO  of  11.3  mg/'l  at  equilibrium  with  air,  50  F,  and 
sea  level.) 

Coastal  streams  with  anadromous  fish  runs  (Pescadcro,  Gazos  , Purisima, 
Tunitiis,  and  San  Gregorio  Crooks)  may  develop  oxygen  blocks,  limiting  up- 
stream migration  and  spawning. 

Small  amounts  of  nitrogen  (under  1 rng/1)  and  phosphorous  (under 
0.1  mg, /I)  could  beneficially  affect  these  coastal  streams  by  increasing 
primary  productivity,  but  Icirgcm  amounts  could  cause  serious  "algal  blooms.' 

The  significance  of  this  impact  rests  on  information  to  bn  gathered 
during  design  and  ftom  more  detailed  and  specific  cnviron.mental  studies. 

Remedial,  Protective  and  Mitigation  Measures:  Application  zones 
should  be  limited  to  those  watersheds  that  provide  maximum  chances  for 
dilution  and  mixing. 

Application  should  be  altered  seasonally  to  enhance  chances  for 
successful  anadromous  fish  spawning  and  rearing. 

Monitoring  of  all  outflows  from  a site  to  a stream  will  be  necessary 
to  control  the  water  quality  of  streams.  High  TDS , TN  and  TP  waters  may 
required  pre-  or  post-application  treatment  to  prevent  degradation  of  surface 
or  ground  waters. 


h.  Impact  8 


The  eighth  impact  would  be  an  increase  in  stream  turbidity  caused  by 
increased  runoff: 

Discussion:  Application  of  wastewater  to  Site  28  may  increase  stream 


Tlie  lower  stretches 
smaller  streams 
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draining  the  grassland  foothills  along  the  coast  may  be  subject  to  this 
accelerated  stream  bank  erosion. 

Wastewater  applications  covering  large  land  parcels  through  sprinkling, 
misting  or  gravity  flow  will  decrease  soil  water  carrying  capacity.  As  a 
result,  rainfalls  of  relatively  small  volume  will  fill  remaining  pore  spaces 
and  stimulate  overland  and  sheet  flow,  resulting  in  increased  movement  of 
soil  particles.  The  overgrazed  pastureland  of  Site  28's  coastal  strip  and 
inland  valleys  (San  Gregorio  Creek,  Pescadcro  Creek  and  Butano  Creek 
Valleys)  may  be  especially  susceptible  to  accelerated  overland  flow  and  re- 
sulting increased  stream  turbidity  and  sedimentation.  Application  in  areas 
previously  logged  or  in  redwood  forest  areas  with  little  ground  cover  may 
also  stimulate  sheet  and  gully  erosion. 

Increase  in  stream  turbidity  may  cause  siltation  of  stream  gravels 
necessary  for  the  successful  spavining  of  anadromous  fish.  Silting  leads 
to  suffocation  of  eggs.  Turbid  conditions  above  30  Jackson  lUrtidity  Units  (JTU) 
also  hinder  the  feeding  success  of  sight-feeding  fish  (trout,  steclhead) 
and  fishing . 

The  soils  in  Site  2 8 are  wry  susceptible  to  erosion  as  observed  during 
field  investigations  of  this  site.  A heavy  rain  occurring  on  Site  28  during 
field  investigations  caused  streams  in  this  area  to  become  excessively  silty. 
The  erosion  problem  in  this  area  is  site  specific. 

Remedial,  Protective  and  Mitination  Measures:  Application  should 
be  restricted  to  areas  with  sufficient  ground  cover  to  retard  sheet  erosion. 

Increase  ground  cover  in  application  zones  by  seeding,  terracing, 
composting,  mulching  and  fertilizing. 

Restrict  application  rates  to  levels  that  would  not  stimulate  sheet  or 
stream  bank  erosion. 

Provide  seasonal  freshwater  flood  flows  that  are  sufficient  to  flush 
silted  sand  and  gravel  deposits  and  maintain  pool-riffle  relationships. 


i.  Impact  9 

The  ninth  impact  would  be  a possible  increase  in  surface  water 
temperatures . 

Discussion:  Application  of  wastewaters  either  directly  or  indirectly 
to  stream  cnanncls  may  increase  the  temperatures  of  existing  flows.  The  level 
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of  increase  would  depend  upon  temperature  of  wastewater  prior  to  application, 
time  lag  for  cooling  between  applicatio  i and  entrance  into  stream,  volume 
of  application,  volume  of  stream  flow,  vegetative  cover,  local  climatological 
conditions,  and  actual  stream  termperature . 

Wastewater  exposed  to  the  sun  for  long  period  of  time  (irrigation  of 
row  crops  or  pasture)  may  increase  the  temperature  of  streams  receiving 
surface  or  subsurface  drainage  of  wastewaters.  Subsurface  waters  may 
increase  in  temperature  if  they  are  constantly  infiltrated  by  wastewater  of 
higher  moan  temperature.  This  water  eventually  drains  into  streams  and 
thereby  may  raise  the  mean  water  temperature  of  streams. 

Optimum  temperatures  for  trout  and  salmon  fisheries  are  as  follows: 
Trout 

Summer  - 45-68°F 
Winter  - 42-58°F 

Salmonids 

Migration  routes  - 45-68°F 
Spawning  areas  - 45-55°F 
Rearing  areas  - 50-68°F 

Any  wastewater  application  that  would  increase  stream  temperatures 
beyond  these  optimum  figures  would  be  detrimental  to  existing  coldwater 
fisheries.  Most  warmwater  fisheries  will  not  tolerate  temperatures  in 
excess  of  90°  F. 

Remedial,  Protective  and  Mitigation  Measures:  Restrict  input  water 
temperatures  of  coldwater  streams  to  levels  within  optimum  trout  and  salmonid 
requirements , 

Limit  wastewater  application  to  drainages  without  important  trout  and 
salmonid  populations. 

Export  recovery  waters  from  drainages  with  important  trout  and  salmonid 
populations . 


j . Impact  1 0 

The  tenth  impact  would  be  a loss  of  recreation  opportunities  and 
potential  due  to  a reduction  in  water  quality. 
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Discussion:  Reduction  in  existing  water  quality  may  degrade  the 
quality  of  recreational  opportunities  found  in  Site  2B.  Water  contact  sports 
popular  along  the  San  Mateo  coast  (surfiiTj,  scuba  diving,  swimming,  surf 
fishing)  are  dependent  upon  the  quality  of  in-shore  waters.  Also,  inland  fishing 
on  Pescadcro,  Purisima,  Tunitas,  San  Gregorio,  Gazos,  Butano  and  numerous 
smaller  creeks  will  fluctuate  with  the  water's  ability  to  support  healthy  resi- 
dent and  anadromous  fish  populations.  Water  quality  parameters  important 
to  fish  life  and  subject  to  degradation  by  wastev/ater  application  include  TDS, 
TP,  TN , turbidity,  temperature  and  other  site  specife  factors . 

TDS  greater  than  1000  ppm  has  been  known  to  inhibit  the  reproductive 
capacities  of  some  fish  (Centrarchids , Gyprimids,  and  possibly  salmonids)  . 
Llevated  TDS  may  change  plant  communities  to  less  desirable  species.  Some- 
times frothing  of  the  turbulent  salt  v/aters  occur  and  cause  unsightly  conditions. 
Excessive  levels  of  two  biostimulants,  nitrogen  (over  1 pprn)  and  phosphorous 
(over  0.1  ppm)  could  lead  to  serious  "algal  blooms"  which  may  cause  sacs  in 
available  dissolved  oxygon.  Turbidity  above  68°  for  any  sustained  period  of 
time  may  be  deterimental  for  young  salmonid  fishes  in  coastal  streams. 

Wastev»?atcr  application  zones  m.ay  be  removed  fro.m  general  public  use 
for  health  as  well  as  i)sychoi.ocj 'cal  reasons.  Physical  contact  vrith  sprayed, 
misted  or  ditch  spread  wastewater  could  create  a health  hazard  and  is  also 
psychologically  undesirable.  Application  on  or  near  state,  county  or  private 
parks  is  therefore  undos iral'l e . Use  of  present  and  proposed  equestrian, 
hiking  anr!  biking  trails  throughout  Site  28  may  be  curtailed  for  the  sam.e  health 
and  aesthetic  reasons. 

Reduction  in  water  quality  may  result  in  loss  of  hunting  opportunity  due 
to  increased  disease  in  game  species . 

This  impact  is  significant  in  Site  28. 

Remedial,  Protoctivo  and  Mitigation  Measures:  Monitor  lands  and 
v.’aior  courses  that  are  receving  recovered  wastewater  to  control  and  keep 
v/atcr  quality  within  public  health,  water  contact  specifications  and  rcquirc.ments 
needed  to  maintain  present  fisheries  and  wildlife  populations. 

Maintain  a buffer  strip  of  non-application  around  state  beaches  and 
parks,  county  parks  and  all  private  recreational  areas. 


k.  I.mpact  11 

The  eleventh  impact  would  be  a reduction  in  value  of  scenic  areas. 
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Discussit^n:  Cf^nsti  uction  of  permanent  above-cjround  wastewater 
delivciy  and  dispers<rl  systems  <tlonq  well-traveled  scenic  roads  and  trails 
and  in  scenic  (jark  areas  would  be  a detrirmint  to  aesthetic  and  recreational 
Vviluca;.  rspocially  sensitive  artsrs  would  include  pre-sent  and  proposed 
scenic  hiyliways  (State  Highways  1,  35,  9 and  235),  proposed  county  park- 
ways and  hiking  trails,  and  all  state,  county  and  private  parks. 

Remedial,  ProterUive  and  Mitigation  Measures:  Delivery  and  dispersal 
systems  for  v/aslcwatcrs  should  be  located  away  from  roadwavs,  trails  and 
po))ular  recreation  sites. 

Planting  of  roadside  trees  and  shrubs  would  mitigate  the  undesirable 
scenic  effects  of  dc  livery  and  dispersal  systems  clearly  visible  from  roads. 


L . Impact  1 2 

The  twelfth  impact  would  be  the  introduction  and  encouragement  of 
wildlife  diseases  from  wastewater  applications. 

Discussion:  Wastewater  application  along  grassland-chaparral  borders 
that  tuin  dry  graninq  land  into  permanent  pasture  may  stimulate  endoparasitic 
infection  in  door  herds.  Stomach  worm  and  lungworrn  populations  increase 
with  increased  moisture.  Deer  frequenting  the  grassland-chaparral  borders 
would  be  subject  to  increased  infection  by  these  parasites.  Mixed  cvergrecn- 
chaparral  borders  are  also  favored  deer  areas  and  may  be  subject  to  the  same 
infestations . 

Artificially  ponding  wastev/ater  or  introducing  wastewater  into  present 
marshes  and  lakes  may  increase  the  incidence  of  avian  cholera  and  botulism  by 
increasing  the  amount  of  habitat  available  to  ducks,  'inese  two  diseases  are 
seasonally  present  amont  California  waterfowl  pot>ulations  and  the  intensity  of 
outbreak  is  associated  with  population  density.  Of  special  concern  arc  the 
lagoon  and  marsh  areas  at  the  mouths  of  Pescadero  Creek,  Pomponio  Creek, 

San  Gregorio  Creek  and  Gazos  Creek.  Lake  Lucerne,  the  Bean  Hollow  Lakes 
and  numerous  small  farm  ponds  around  San  Gregorio  and  Pescadero  may  also  be 
affected . 

Rcmtedial,  Protective  and  Miti(iation  Measures:  Monitor  wastewater 
I)ro-  and  post-application  to  prevent  the  introduction  of  disease  organisms. 

Restrict  wastev/ater  application  to  areas  outside  popular  deer  range. 

Effective  management  of  stream  flows  carrying  wastewater  into  lakes 
and  marsh  lands  could  diminish  the  threat  of  avian  cholera  and  botulism  by 
seasonally  flushing  the  areas. 
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m_.__  ImiigcU  13 

The-  thirtoenth  impact  would  bo  the  augmentation  of  nummor  .'-.ti-oam  flows. 

IDi.soiisGion:  Seasonal  application  of  wastowatci.s  ccjuld  incioa.se  pre- 
sent summer  stream  flows.  Piovidiny  water  quality  is  maintained  at  acc'^nt- 
ablc  Ic-vcls,  sum.mcr  survival  of  resident  and  anadromous  fl.sli  iiopuk.tioiiS 
could  l>c  enliance'd.  Aiiplication  in  intermittent  stiaiam  dralnago.s  may  open 
iiuu''  streams  to  permanent  fish  populations. 

Tlii.s  action  w u!d  luivc  a beneficial  iini)act . 

n . Iinpiaci  ' 

The  four' I 'Oi  ,t  ’ ; v fj.ct  \.'ould  be  ^ln  incrt'use  ni  gam'  fi  le  p.;:;:  ’ rs  . 
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q.  Impact  17 

The  seventeenth  impact  would  be  the  possible  degradation  of  the 
recreational  fishery  due  to  increased  parasite  and  disease  loads  introduced 
I by  the  application  of  treated  wastewater . 

I 

Discussion,  and  Remedial,  Protective  and  Mitigation  Measures: 
Refer  to  the  discussion  ot  impact  15  for  Site  4 (Section  B-6o) . 


r_: Impact  18 

The  eighteenth  impact  would  be  the  introduction  of  fish  diseases 
and  parasites  into  new  areas  by  the  application  of  treated  wastewater . 

Discussion,  and  Remedial,  Protective  and  Mitigation  Veasures: 
Refer  to  the  discussion  of  Impact  16  for  Site  4 (Section  B-6p). 


s . Impact  19 

The  nineteenth  impact  would  be  the  increase  in  the  intermediate  hosts 
(molluscs  and  copepods)  of  fish  parasites  by  the  application  of  treated  waste - 
water . 

Discussion,  and  Remedial,  Protective  and  Mitigation  Measures: 

Refer  to  the  discussion  of  Impact  17  for  Site  4 (Section  B-6q)  , 


t . Impact  20 

The  twentieth  impact  would  be  an  increase  in  stress  factors  of  fish 
and  thoir  relationship  to  the  susceptibility  of  fish  to  disease  and  parasitism. 

Discussion,  and  Remedial,  Protective  and  Mitigation  Measures: 

Refer  to  the  discussion  of  this  topic  under  the  long-term  impacts  in  Site  IG, 
Impact  24  (Section  D-6x) . 


u . Impact  2 1 

Tlie  twenty-first  impact  would  be  an  increase  in  fish  diseases  because 
of  higher  water  temperatures  of  recovered  wastewater  and  increased  bacterial 
growth . 
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Discusr.ion  , .md  Rempdin! , Protoctivo'  and  Mitigntion  Mea''-ures: 

Rt'fer  to  the  discussion  of  this  topic  under  the  lony-tcrrs  impacts  of  Site  18, 
i Impact  28  (Section  D-Gy). 

I 

V.  Impact  22 

The  tv.'cnty-socond  impact  would  be  a possible  disruption  in  the 
life  cycle  of  steelhcad  and  salmon  fishes  because  of  a change  in  the  water 
quality  due  to  the  addition  of  treated  wastewater. 

Discussion,  and  Remedial,  Protective  and JVIJ t i <iation  Measures: 

Refer  to  the  discussion  of  Impact  26  for  Site  18  (Section  D-C/.). 

w.  Sum  nary  of  Sensitive  Areas 

rigure  V-C-1  delineates  '>e  Ioea  '.''’r  of  env.n  >"•  "s-  ■ 

are^is  in  Site  28.  "Sen.sitivc"  ar-eas  an-  'hose  wh;c'  ‘■’ave  sc’'i''ns  i-';;  ..-: 
potential  und.m  tin-  iToposed  p'roject  ;n  terms  orimarily  ''‘'fish,  v.''’d  , vfi- 

qetation,  and/or  recreation  . /Peas  of  nri  nr-  j:;,p.); '..i.nee  vvo'.n  : f'  'aMv  be 
waterv.'ays  , existing  and  prop.jsed  recreational  ''aci li ties  ,md  aieos,  onme 
v.'iliiiife  i'.ab’ta'-,  tiic  actual  locale  of  ra'O  or  endango'-er'  spcci':  , uri'-pue  ve- 

gi  : '■'■on,  noU;'  h’  scenic  'ncaiions  n"d  vista  poir‘  ■,  e'-.c-.  V;c  - , duiPro'c  , 
and  lericuUura’  lard.s  are  .'.sually  -ct  consid^'roc  Pief't  "sersi' p.'e”  area.i . 

The  "s-ansi‘ - VC " a''.'as  of  Site  ?/'  ;')nsi;:'  't-  (''  'a'isis  ■ ' ^b:  o:  ,anc‘ 

Tunitas  Crcel'.s  in  .Sub-Si.tr  28.?,  (2)  San  Uroo.;-j  i „-oeh  and  o'"  i.- 

major  ! ribulcn-ier  i,.  Sub-Site  23.2  toe'  ' b-'r  v.  ’ ' San  Crrgo;;o  Boach  le- 
crcatioMdl  area  in  'he  vicinity  of  its  ’'lOULh,  (d)  "'"nnunij  (.tree  in  S'.ib-eitc 
28.2  together  with  the  Pomponio  B'Uach  recmeatioi  -i'  ; "oa  in  ‘he  vi  cinj's  of 
its  mouth,  (4)  Fosc.idoro  Crec':  and  some  its  major  iributarics  i'l  Suo-Si'.e 
28.1,  Pcsoadero  hfarsh,  together  with  the  Pescadcro  teach  rocrea'LiO!..' 1 area 
in  the  vicinity  of  the  mouth  of  Pe-s.  afieio  and  ItuLano  (Jiecks  inou'h  ird  Pes- 
cadero  Iviarsh,  (5)  t'.uiano  and  Gaxos  Creek:.,  Arroyo  do  ios  Prijolcs  , Bean 
" lUnv  fakes,  and  bake  Luoernn  in  Sub-SPe  2R.?',  (6)  six  rccreationa'  areas; 
Futciii.-  State  Park  i-,  Sub-Sit'-'  7.8.3,  ’’  i.ola  S'<ite  prn-1; , .''an  ’/atoo  Cc'unly 
Mcimirivi!  Park,  ani  the  Oakland  and  ' >n  ’ rc’n.-isco  Y.  areas  in  Sub- 

Site  28.1,  and  Sai"  ./IcDt'nald  Par!;  .-t!'d.'":nn  Suu-Sit'-'s.  ?'Cl  •"  d 28.2. 

(7)  tlie  C'Oasilino  all  aloni]  ".r  v.iestorn  p'-'ismetei  o'  ‘■M'.'.';  '■’f  (8)  t!ii  i :'''uo'  cd 

scenic  highw.ay  , SK  I,  all  alonq  the  ciastlini.',  ai.J  .S't  S'"'  ('■.'■.vbe  Blve.'  cid 
SR  9 all  along  the  I'aetcrii  penmcie:  of  'he  Site  and  ( -)  coi  iie'o  is  t a - 

cst  areas  in  the  not  thcaslern  (iuartcr  o!  Sub  Site  2H.2,  ihi,  'e.'  upper  par' 
of  San  C.regorio  Oroc'k  and  along  La  Honda  vbool;,  in  the  southc'’.  and  otitli- 
eastorn  pail  of  the  Pescadc'ro  Creek  basin  (.-lui-i  SiLc'  78.1,)  ai'd  in  the  c-auicii 
half  rrf  .Sulr-Site  78.3. 
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H.  WASTEWATER  LAND  APPLICATION  SITE  4 2: 
SOUTHEASTERN  CONTRA  COSTA  COUNTY  AREA 


1 - Project  Devolopment 


a.  Present  Land  Uses 


Site  42  covers  a major  portion  of  southeastern  Contra  Costa  County 
and  projects  into  the  northeasternmost  corner  of  Alameda  County.  It  lies 
cast  of  Mt.  Diablo,  generally  west  of  the  Southern  Pacific  Railroad  and 
SR  4,  south  of  Lone  Tree  Way  and  Contra  Costa's  Suisun  Bay  and  Sacramento- 
San  Joaquin  Delta  front  communities,  and  north  of  the  northern  drainage 
limits  of  the  Livermore  Valley.  A southeastern  bulge  projects  into  a south- 
central  section  of  the  legally  defined  Sacra mento-San  Joaquin  Delta,  specifically 
into  Clifton  Court,  up  to  the  west  bank  of  the  San  Joaquin  River's  Old  River 
(and  the  Contra  Costa-San  Joaquin  County  lino.)  This  southeastern  bulge 
(Sub-Area  42.3)  contains  major  elements  of  the  California  State  Water  Project 
(Clifton  Court  Forebay,  the  Delta  Pumping  Plant,  Bethany  Reservoir,  and 
small  canal  elements  of  the  California  Aqueduct)  a.nd  the  U.S.  Bureau  of 
Reclamation's  Central  Valley  Project  (Tracy  Pumping  Station,  and  small 
elements  of  the  Delta-Mendota  Canal.) 

Antioch  is  located  3 miles  to  the  north  of  the  Study  Site,  Concord  8 
miles  to  the  northwest.  Walnut  Creek  8 miles  and  Oakland  20  miles  to  the 
west,  Livermore  7 miles  to  tne  southwest,  Tracy  8 miles  to  the  southeast, 
Stockton  23  miles  to  the  cast,  and  Sacramento  about  45  miles  to  the  north 
northeast.  The  small  communities  of  Brentwood  and  Byron  lie  just  outside 
the  eastern  perimeter.  The  eastern  perimeter  of  Site  4 2 is  provided  by  the 
Southern  Pacific  Railroad;  Lone  Tree  Way  providing  about  half  of  the  northern 
perimeter.  The  remainder  of  the  northern  perimeter  is  along  a low  ridge  line 
runniiK)  southwc  stcrly  toward  Mt.  Diablo  and  separating  areas  of  Site  42 
wlui'h  diain  toward  the  cast  from  areas  to  the  north  which  drain  northward 
li'V.ard  S iisun  B.iy.  The  western  perimeter  is  a continuation  of  this  ridge 
lin.  ; !•  runs  through  the  two  peaks  of  Mt . Diablo  and  separates  the  easterly 
dr  o 'U'  ; .lira  - of  Site  42  from  those  areas  in  central  Contra  Costa  which 
dr  . V..  'erly  and  subsequently  northerly  into  Suisun  Bay.  The  southern 

' I ••  r IS  a IJilliLr  continuation  of  this  ridge  line;  it  runs  through  the 
Id  r i.  !!  !ls  aiK;  Windy  Point  peak  and  subsequently  southeasterly  through 
Bi  ■ hy  p ak:  it  separates  Site  42  from  areas  of  Contra  Costa  and  Alameda 
Co  ;n‘i.  ' whi(  1 drain  into  the  Livermore  Valley  and  subsequently  westerly 
rnt  . S P.  i Sa'  Piancisco  Ray.  The  perimeter  around  the  southeastern  bulge 
ir.  pr-'Viri.  cl  l y a small  unnamed  stream  which  winds  around  Bethany  Reservoir 
t..  Mei,..'ain  House  Road;  subsequently  Mountain  House  Road,  Kelso  Road, 


Byron  Highway,  a road  just  west  of  the  Alameda-San  Joaquin  County  line, 
the  Old  River  (the  Contra  Costa-San  Joaquin  County  line,)  West  Canal, 
and  finally  Clifton  Court  Road  and  an  easterly  extending  line  across  Clifton 
Court.  Use  Figures  V-H-1  and  V-B-2  for  location  reference. 


Site  42  occupies  about  107,600  acres.  For  study  purposes,  it  has 
been  divided  into  4 sub-areas  as  shown  in  Figures  V-B-2  and  V-H-1  . These 
sub-areas  and  their  areas  are  as  follows: 


ib-Area  No. 

Sub-Area  Designation 

42,1 

Deer  Valley 

42.2 

Upper  Marsh  Creek 

42.3 

Clifton  Court  Forebay 

42.4 

Lower  Marsh  Creek,  Kellog  and 

Brushy  Creeks 

Area  in  Acres 

2,000 

27.000 

13.000 

65.000 


Agriculture  is  the  predominant  land-use  in  the  lower  and  more  level  parts 
of  the  Study  Site.  Row  crops  and  orchards  are  predominant  in  the  flat  eastern 
part  of  Sub-Area  42.4  while  pasture  or  range  lands  predominate  in  higher 
valley  flatlands  and  low  hills  of  central  and  southern  42.4,  and  in  Sub- 
Areas  42.1  and  42.3.  Wild  lands  occupy  the  higher  and  steeper  elevations, 
particularly  along  the  higher  ridges  and  in  the  canyons  that  lead  from  the 
valleys  to  Mt.  Diablo.  The  Site  has  a moderately  extensive  system 
of  roads,  particularly  in  the  eastern  flatlands.  Residential  land-use  is 
scattered  along  these  roads  and  in  somewhat  more  concentrated  form  in  the 
eastern  flatlands  and  particularly  around  the  outskirts  of  Brentwood  and 
Byron.  Some  concentrated  recreational  land-use  is  located  along  Marsh 
Creek  and  Morgan  Territory  Roads  in  the  general  vicinity  of  their  intersection 
(along  with  the  Contra  Costa  Correctional  Facility.)  Projected  future  land- 
use  indicates  the  spreading  of  residential  development  throughout  the  eastern 
flatlands  and  recreational  land-use  all  along  Marsh  Creek  and  Morgan  Terri- 
tory Roads  and  completely  enveloping  the  Marsh  Creek  Reservoir  area. 

A Kellogg  Reservoir  is  being  proposed  for  the  lower  Kellogg  Creek 
just  southeast  of  the  existing  Marsh  Creek  Reservoir.  It  is  intended  to 
be  a water  supply  project  and  has  been  under  study  by  the  U.S.  Bureau  of 
Reclamation  and  the  Contra  Costa  Water  District.  There  is  no  authorized 
plan  at  the  present  time,  but  it  has  been  discussed  in  connection  with  the 
total  State  water  resources  development.  The  Marsh  Creek  Reservoir  is  a 
flood  control  project  sponsored  by  the  Contra  Costa  County  Flood  Control 
District. 


The  Contra  Costa  County  Water  Quality  Study  (Ref.  9)  considered, 
as  one  of  the  alternatives  for  the  central  and  eastern  parts  of  the  County, 
transporting  the  water  to  the  cast  and  treating  it  for  disposal  in  the  Delta 


I 
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area  and,  therefore,  it  required  high  levels  of  treatment  to  remove  all 
toxicants  and  biostimulants.  The  alternative  included  ponding  for  tertiary 
treatment  with  ultimate  use  for  irrigation  or  for  discharge  into  the  Suisun 
Bay  estuary  to  assist  in  salinity  repulsion  (i.e.  , to  increase  freshwater 
outflow .) 

Recent  demands  by  the  California  State  Water  Resources  Control 
Board  for  early  water  pollution  abatement  action  by  industries  in  the  Antioch 
area  has  caused  considerable  work  by  the  individual  industries.  There  is 
Interest  in  a subregional  water  quality  management  plan  that  encompasses 
more  eastern  areas  of  Contra  Costa  County  than  that  encompassed  in  the 
first  stage  plan  proposal  of  the  Brown  and  Caldwell  study  (Ref.  9.)  This 
plan  proposed  to  begin  at  the  Antioch  bridge  and  extend  westward  to  include 
the  City  of  Antioch.  The  California  Regional  Water  Quality  Control  Board 
for  the  Central  Valley  Region  is  concerned  with  the  treatment  facilities  of 
the  cities  of  Oakley  (2.5  miles  north  northeast  of  the  Site  Area's  northeast 
corner)  and  Brentwood  and  desires  some  system  to  upgrade  these  plants, 
preferably  to  combine  them  into  a central  facility. 


b.  Development  Objectives 

Site  42  isreasonably  representative  of  potential  sites  situated  in 
the  innermost  parts  of  the  Coast  Range  immediately  adjacent  to  the  Central 
Valley  flatlands  and  of  P’otontial  sites  in  the  immediate  periphery  of  the 
Sacramonto-San  Joaquin  Delta.  It  is  also  reasonably  more  representative 
of  areas  close  to  substantial  urban  development.  The  Site  offers  oppor- 
tunities for  development  o.  recreation  and  open  space  areas,  forest  lands, 
and  wildlife  habitats . With  adequate  wastewatci  treatment,  there  are 
additional  possibilities  for  direct  delivery  of  effluents  to  the  Clifton  Court 
Forebay  for  use  in  either  the  California  Aqueduct  or  the  Delta-Mendota 
Canal.  There  is  also  special  concern  for  water  quality  in  the  Site  Area 
relative  to  the  reservoir  on  Marsh  Creek  and  the  proposed  reservoir  on 
Kellogg  Creek. 

There  are  several  special  factors  that  must  be  taken  into  consider- 
ation in  Site  42,  and  thusc  concern  the  Clifton  Court  area  as  a forebay  for 
both  the  Stale  Water  Project  and  the  Central  Valley  Project.  The  quality  of 
any  wastev.'uter  drainag'  '■hat  could  entem  the  forelxiy  must  be  given  careful 
consideratic>n  because  tins  orebay  is  a freshwater  supply  "depot"  for  the 
two  prig’f'Cts  under  the  Penplieral  Canal  concept  for  a cross-delta  facility. 

Proposed  land  us^s  and  typos  of  land  applications  based  on  soil  capa- 
bilitirr  arr  sfiown  in  Fn-urr  v-H-d.  This  figure  and  I'lgnre  V-H-2  also  show 
aiear  wt  ich  w»rr  excluuf  ■'  Lf’caiise  of  excessive  elevation  (over  1500  feet.) 
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Arens  with  slopes  over  30  pt'icent  predonun<3ting  ; een  df'lire  itr'd  jn 

Figure  V'-H-2.  These  latter  areas  aie  bein';  considered  tor  excl  : ■ u : <■ 

cause  of  iiicnosed  possibilities  of  erosion  and  landslides.  '^her<-  arr- -i 
have  been  delineated  as  a result  of  onsite  inspectn^ns  and  ,se;  ■ eque’  '. 
topographic  map  ami/sis.  Recommeridcd  unit  application  rates  ;or  tie 
proposed  and  potential  land  uses  are  presented  in  Tablr-  V-A-(  . Tire  ai, 
alysis  of  potential  vegetative  cover  in  relation  to  specific  soil  arsoci.!- 
tions  is  given  in  Table  V-A-10.  The  areas  most  suitable  lor  wastev.ater 
land  application  art  located  primarily  in  the  t.iStern  two-thirds  of  the  . .•(_ 

The  possible  sources  of  wastewater  for  la*  d ipplication  p r ■ ; 
in  Site  42  and  the  possible  cor;rbinai;on  of  them  will  dr  uenc  u;.'  " • 
qrce  and  extensiveness  of  the  regionalization  in  t;  r cidb-  n.  a,- 

ment  of  wastewaters  thought  advisable.  Thr-  po'nsir'e  f ude 

Delta  front  cities  (Pittsburgh,  Antioch,  Oakley,  '•te.'  to  : • ti-.c;  - 

tral  Contra  Costa  County  cities  (Concord,  Walnut  Cir--)-.,  b La.  ’ - , Ma:ti;.- 
ez,  etc.)  to  the  w'est  and  iicrthv/est-  tire  cornrnuniii'^s  o:  ti.r  ' a.  r i 'iicre  ' Ile  a 
(Livermore,  Pleasonton,  etc)  to  the  southwest;  I- r or  t wood  ' • byrou  cn  u.- 
eastern  perimeter;  poihaps  also  in  more  rxtensrve  s,.  : tr  run  Coi/r  • Cos' 
County's  San  Pablo  Bay  and  Carcuir.rz  Straits  fro.’it  nc  cit.es  or.d  ' 

Crocket)  to  the  northwest  Stockton  to  the  northeast,  and  t;.e  C- 
Berkeley  area  to  the  west.  Tnese  treated  wastewaters  can  e . rouni.t 
the  Site  best  along  a few-  of  tire  major  arid  minor  roedwaa-n  t,..;t  ra 

ious  peririicters.  Tiao  guali'.'/  the  applied  wastewaten.  can  ..e  e:-.tr  --  ',a‘.r..;i 
frem  the  data  in  Table  V-A-5  and  bw  .loting  tn.i-  cou.v  r af  origin  of  ' ■ '.'cr- 
ious  possible  wastevrater  sources  .ndicated  a-.  ove.  .■  estitn.ated  g-.  ; 

of  recoverable  wastewater.'  is  that  presented  n Tali'-'  \’-A-7. 

The  distribution  and  recovery  systems  w'ill  rhe  n.r.rn.gr-n  ''-.;'. 

and  dcvclopmrnt  outlines  presented  in  Sectior  s.  A-'.h;,b,  ari  d ,■  :(r;  . ; -;1 
conveyance  of  wastewaters  into  Site  42  will  range  fioi  slighil;  C'a-v-,;. 
slightly  uphill  deperding  upon  the  various  pos.nilTe  sourcf-::  -..'i  'i:c  sc  t f- 
waters.  It  is  t.hcrefore  expected  that  the  cistnhut'on  sys'c':,  raCl  x .•  • 
ed,  <n  part,  much  like  that  of  many  w'atcr  supply  distr^l  .'Con  to '-o"  - 
plctc  with  pressure  zones  to  minimize  pumping,  Con\-e  ,a*. nee  io  - 

eastern  flatlands  of  Sub-Area  42.4  and  the  flatland.^^'  rd  42.3  will  .e  sliunr! 
do'vvnhill  regardless  of  the  sources  of  possible  wastewaters.  Co;..'- 
to  the  interior  valley  flatlands  of  Site  42  from  source-  in  t!.e  Liven-. oit  '.dl'ey 
would  be  generally  downhill  while  those  fioin  o'h'i  po.'^'sable  souicrs  wo'uld 
range  from  about  level  to  somewhat  up  :ill.  In  any  C"Sc,  convey. Cice  of 
wastewaters  into  the  Site  has  to  surmoun'  some  ■ .ficar.t  inci'',.sos  i:r  elc- 
vaticn  enroutc.  The  most  direct  route  from  the  A-.'iooh  ’n:a  (to  the  north)  is 
along  Lone  Tree  Way;  the  lowest  eleva'ion  encou-. : emu  173  feet.  .A:  Oi.t 
luO  feet  is  the  lowest  elevation  Ihrougl:  the  hills  lus'  .northwest  of  'he.  mter- 
sectio;i  of  Hillemest  anel  Lone  Tree  Way.  These-  caii  ■ e;  a void  eel , lio'iveve.'i  , iv 


an  "rnd-run"  swing  along  the  Southern  Pacific  Railroad  entering  the  Site's 
northeast  corner  at  an  elevation  of  about  95  feet.  From  that  point  south, 
conveyance  is  downhill;  to  the  west  and  southwest  it  is  uphill.  The  lowest 
elevation  along  the  western  perimeter  occurs  at  the  crest  of  Marsh  Creek 
Road,  about  956  feet.  The  lowest  elevations  along  the  long  southern  perim- 
eter occur  at  the  crests  of  Vasco  and  Dyer  Roads,  about  950  and  800  feet 
respectively.  These  entry  points  would  provide  the  most  direct  access  for 
wastewaters  from  the  Livermore  Valley  in  the  southern  part  of  Sub-Area  42.4, 
Conveyance  form  the  Livermore  Valley  to  Sub-Area  42.3  would  encounter  the 
lowest  elevation  in  the  Altamont  Pass  Oust  under  800  feet)  which  is  located 
just  south  of  the  southern  perimeter  of  42.3;  any  conveyance  line  in  all 
probability  then  swinging  around  to  Mountain  House  Road,  From  this  fore- 
going analysis  it  is  clear  that  all  the  land  application  sites  in  the  valley 
flatlands  and  most  in  the  rolling  foothills  could  be  served  by  a gravity  system 
from  sources  coming  from  the  west  and  southwest  in  view  of  the  necessary 
pumping  involved. 

It  is  expected  that  major  distribution  lines  within  the  Site  will  be 
along  the  roadv/ays.  Laterals  can  branch  off  at  selected  elevations  at  the 
higher  entrance  points  to  many  of  the  valley  areas  and  subsequently  follow 
these  elevation  lines  around  the  valley  perimeter  for  purposes  of  gravity 
distribution.  One  principal  distribution  line  will  be  along  the  eastern  perim- 
eter and  it  will  probably  be  a pressure  line.  Laterals  will  branch  off  and  pro- 
ject up  the  various  valley  lowlands  following  the  general  pattern  discussed 
in  Section  A-7c  for  the  Capay  Valley.  Laterals  in  the  eastern  flatlands  can 
follow  the  near  gridiron  pattern  of  this  section's  road  system  and/or  tie  into 
the  already  existing  irrigation  works. 

The  recovery  of  applied  wastewaters  through  sub-surface  systems 
will  be  concentrated  in  the  eastern  flatlands  of  42.4  and  42.3  where  existing 
crop  cultivation  is  proposed  for  continuation  and  through  existing  facilities. 
The  pasture  lands  and  forest  lands  can,  for  recovery  purposes,  use  small 
constructed  catchments  or  impoundments  on  the  many  small  tributary'  drainage 
channels  which  serve  these  areas  together  with  pumping  facilities  to  convey 
away  such  waters  as  may  require  post-treatment  or  which  can  be  directly 
re-used . 


2 - Fnvironmcntnl  Setting  Without  the  Project:  Geophysical  and  Goochcmical 


Site  42,  somewhat  like  Site  5,  projects  into  two  of  the  Study  Regions's 
geomorphic  provinces;  (1)  the  Central  Valley  province,  particularly  its 
southern  segment  - the  San  Joaquin  Valley,  covering  the  eastern  one-third 
of  the  Study  Site  , essentially  the  flatlands  east  of  the  Marsh  Creek  Reser- 
voir; and  (2)  the  Coast  Range  province,  specifically  its  inner  range  zone, 
covering  the  western  two-thirds  of  the  Study  Site.  Elevations  range  from 
-7  feet  in  Clifton  Court  (Sub-Area  42.3)  in  the  extreme  southeastern  corner 
of  the  Site  to  3849  feet  at  Mt.  Diablo  on  the  western  perimeter. 

The  Coast  Range  portions  of  the  Study  Site  arc  only  20  to  50  percent 
gently  sloping,  with  over  7 5 percent  of  the  gentle  slopes  being  in  the  low- 
lands. This  is  characteristic  of  most  of  the  Coast  Range  from  the  lower 
Russian  River  drainages  to  Santa  Barbara  County.  This  western  two-thirds 
of  this  Study  Site  is  composed  of  two  generalized  physiographic  regions; 

(1)  the  uplands  consisting  of  the  gentle-to-steep  sloping,  smooth  rolling 
hills  and  fairly  rugged  small  open  mountains  of  the  Diablo  Range,  with  ele- 
vations ranging  between  about  300  feet  to  just  under  2600  feet,  Mt,  Diablo 
(3849  feet)  and  North  Peak  (3557  feet)  being  the  singular  exceptions;  and 

(2)  the  small  intermountain  valley  lowlands,  generally  youthful  and  V-shaped, 
and  consisting  of  nearly  level  flood-plains  and  lov.'  terraces  with  gently 
rolling  fans  and  old  terrace  remnants  adjacent  to  the  uplands.  Most  of  the 
valleys  slope  from  west  to  east  with  elevations  generally  under  300  feet  and 
are  separated  from  one  another  by  ridges  generally  under  1000  feet.  This 
Coast  Range  sector  of  the  Site  is  enclosed  in  part  by  a ridge  line,  beginning 
near  the  northern  perimeter  at  about  400  feet  elevation,  which  runs  generally 
higher  up  to  the  peaks  of  Mt.  Diablo  and  then  southeasterly  and  genrally 
downward  to  Brushy  Peak  at  elevation  1702  feet.  This  low  mountainous  area 

is  part  of  the  northernmost  elements  of  the  great  Diablo  Range,  an  inner  coast 
range  which  lies  betw’ecn  the  southern  part  of  the  San  Francisco  Bay  de 
the  Santa  Clara  Valley,  and  the  upper  part  of  the  Salinas  Basin  to  the  west 
and  the  San  Joaquin  Valley  to  the  east. 

The  Central  Valley  portions  of  the  Study  Site  consist  primarily  of  flat 
alluvial  fans  and  floodplains  which  are  more  than  80  percent  gently  sloping, 
a characteristic  of  the  Central  Valley,  The  exception  to  this  is  the  irregular 
plains  and  tablelands  generally  lying  west  of  the  flat  plains  and  concentrated 
in  the  western  part  of  Sub-Area  42.3  and  the  southern  part  of  42.4  immediately 
north  of  42,3.  The  Sacramento-San  Joaquin  Delta  can  bo  considered  a dis- 
tinctive physiographic  region  of  the  Central  Valley.  It  consists  primarily  of 
alluvial  deposits  lying  between  a maze  of  meandering  major  and  minor  river 
and  stream  channels  . These  low-lying  river-delta  lands  have  largely  been 
reclaimed  through  the  use  of  protective  dikes  . The  southernmost  part  of  the 
central  hydrographic  division  of  the  Delta  lies  just  east  of  the  Site's 


entire  eastern  porlrnotcr  and  projects  int  .■  the  northern  j.aft  >f  S b Ar-  a 42.3. 
For  all  paractical  purposes,  thi  . Delta  area  in  42.3  ^ an  t.  c .r-^ideri  d 
everything  north  of  the  Byron  Highway. 

Figures  V-H-3a,3b,  and  3c  show  some  typical  views  of  the  Site. 


a.  Geology  and  Hydrology 

Summary  of  Geology:  The  oldest  subsurface  strata  In  Site  42  is 
composed  of  the  sedimentary  and  meta-sedimentary  rocks  of  the  Franciscan 
Assemblage.  This  strata  is  considered  to  be  the  "basement"  formation  in 
the  area  and  to  be  of  Jurassic  and  possibly  pro-Jurassic  age  ( i .e  . , Meso- 
zoic Era,  130  to  155  million  years  old,  perhaps  more.)  (Ref.  9.)  It  is 
composed  of  graywacke,  locally  abundant  red  and  green  thin-bedded  chert, 
siltstone  and  silty  shale,  minor  conglomerate , limestone,  blue-gray 
glaucophane-bearing  schist  and  related  metamorphic  rock;  it  is  concentrated 
in  the  western  section  of  Sub-Area  42.2  on  the  upper  western  slopes  of 
Curry  Canyon  and  all  around  Mt.  Diablo  and  North  Peak. 

The  most  extensive  subsurface  strata  in  Site  42  is  composed  of 
upper  Cretaceous  (late  Mesozoic,  60  to  100  million  year  old)  marine  sedi- 
mentary rocks;  brittle  silty  shale,  minor  interbedded  sandstone,  and  local 
limestone  lenses.  It  is  the  predominant  formation  underlying  the  entire 
central  and  southern  part  of  the  Site  Area;  essentially  everything  east  of 
Morgan  Territory  Road  and  south  of  a curved  line  running  from  the  head- 
waters of  Oil  Creek,  along  the  north  ridge  line  of  Briones  Valley,  through 
the  Marsh  Creek  Reservoir,  and  then  southeasterly  through  the  Bethany 
Reservoir.  Associated  with  this  formation  is  the  undivided  Cretaceous 
(Mesozoic,  60  to  130  million  year  old)  marine  sedimentary  rock  strata 
composed  of  undifferentiated  sandstone  mudstone,  minor  conglomerate , 
white  procelaneous  shale,  limestone,  and  tuff.  It  is  located  in  a triangular 
wedge  between  the  previous  two  identified  formations;  i.e.,  in  Curry 
Canyon-upper  Marsh  Creek  area  of  Sub-Area  42.2. 

The  remainder  of  Site  42  is  underlain  with  Cenozoic  sedimentary 
and  meta-sedimentary  rock  strata  (under  60  million  years  old.)  The  most 
extensive  of  these  is  the  Eocene  (Tertiary  period,  40  to  50  million  year  old) 
marine  sedimentary  rock  formation.  It  is  composed  of  highly  fossiliferous 
sandstone  and  conglomerate  and  predominates  in  the  highest  elevations  of 
the  western  two-thirds  of  the  southern  perimeter  ridge  line  of  Sub-Area  42.2 
and  in  all  but  the  valley  flatlands  of  Sub-Area  4 2.1  (Deer  Valley)  and  north- 
western 42.4  (i.e.,  generally  west  of  a line  from  Hillcrest  and  Lone  Tree 
Way  to  Marsh  Creek  Reservoir  and  north  of  the  Briones  Valley.)  The  other 
important  Tertiary  formation  is  composed  of  upper  Miocene  (12  to  20  million 
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Panorama  at  Balfour  and  Pairview  Roads  in  Dry  Crock  Drainage  of 
Notable  Landmarks  from  Right  to  Left  (V'  to  S)  \'t  Diablo,  Black  1 

Canada  de  los  Vaqueros  on  H 


3.  Also  / long  Reservoir  Dam 


View  VSW  at  Briones  Valley  Dr  of  Upper  V'atsh  Crct  ■ 
V'ater  Shed  with  ''"arsh  Cree’--  Reserv'ur  in  Foreground 
and  ^■t  Diablo  on  Horizon 


Panorama  at  High  Point 
on  Camino  Diablo  Road 
Upper  Marsh  Creek 
Reservoir 


\ 


ri  qurr  V-[I  ~'ici 


I in  Pry  Crook  Prainaqe  of  I.ower  ^'arsh  Creek  Water  Shed 
to  S)  Piablo.  Black  Hills  and  the  Hills  of  the 

L 

Inada  de  los  Vaqueros  on  !Iori?.on 


Also  Along  Reservoir  Dam  and  Looking  NW  toward  John  ^'arsh  House  tlistoric  Landmark 


1 ^ 1 

PHQ(Sin,  Inc. 
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(j . C 1 ifton  Court 


Mine  and  Slag  Pond  on  K’organ 
Territory  Road  Just  S of  Marsh 
Cre-ch  Road  Intersection 


7.  Typical  View  Up  N Slopes  of  the 
Canada  de  los  Vaqueros 


Fiyurp  V-ii  - He 


[ in  r.  Contrei  Costa  County  of  the  Rollinq  fhlls, 
ields  and  th*^  Citls  of  the  Canada  de  los  Vaquoro 


year  old)  maiinc  'a'dimontary  rcicks;  blue  andesite  sandstone  and  ccjingloniei  ate , 
white  (juartx.ose  s,andstone  and  claystonc?,  and  massive  conglomerate  satid- 
stone . It  is  located  in  a S mile  loirg  northwest  tiending  band  in  tlu;  low 
rolling  hills  just  west  of  Byror.  and  just  south  of  Marsh  Creek  Hoad.  An 
equivalent  blind  of  the  Eoccnie  rock  strata  is  located  just  west  of  it.  Tlio  most 
extensive  Quaternaiy  subsurface  stratum  is  composed  of  recent  alluvial  fan 
deposits  of  the  Great  Valley;  brown  to  gray  sand  and  silt  depositf  d within 
the  last  half  million  years  during  the  flood  stages  of  major  streams  in  the 
area  between  natural  stream  levees  and  fans.  This  stiatum  undcnlies  all  the 
flatlands  just  west  of  the  eastern  perimeter  of  Sub-Area  42.4  and  extends 
up  tlu'  lower  channel  xones  of  Sand,  Deer,  Dry,  Marsh,  and  Kellogg  Creeks. 
Pleistocene  (0  . !>  to  1 million  year  old)  non-marine  sedimentary  deposits  of 
brown  to  gray  locally  pebbly  sand  and  minor  silt  and  clay  are  concentrated 
in  the  flatlands  in  the  central  part  of  the  Lone  Tree  Valley  and  along  a band 
parallel  to  most  of  Lone  Tree  Way.  Tliey  also  predominate  in  the  flatlands 
of  Sub-Area  ^^2.3  (its  northern  third)  and  extends  northwesterly  ir.  the  Flat- 
lands  of  42.4  to  just  beyond  Brushy  Creek.  Recent  stream  alluvium  (under 
0.5  million  year  old)  deposits  predominate  in  the  flatlands  of  Horse  Valley, 

Deer  Valley,  Briones  Valley,  the  floodplain  of  Marsh  Greek  for  about  G miles 
above  Marsh  Cieek  Reservoir,  Round  V'alley,  and  the  floodplain  of  Kellogg 
Creek  for  about  G miles  upstream  of  Caniino  Diablo  Road. 

Site  42  contains  a number  of  small  fault  lines.  The  two  most  signif- 
icant ones  arc  the  more-or-less  northwest  trending  Diablo  Fault  (in  the 
general  vicinity  of  and  along  A'/organ  Territory  Road)  and  the  Greenville 
Fault  in  the  general  vicinity  of  the  southern  perimeter  of  Sub-Area  42.2. 

Summary  of  Hydrologic  Systems  and  Water  Quality  Conditions Site 
42  is  an  area  composed  entirely  of  lands  draining  into  the  Delta.  Most  of 
the  Site  Area  is  within  the  Marsh  Creek  watershed;  this  includes  all  of 
Sub-Area  42.1  and  42.2  and  the  north- northwestern  part  of  42.4.  Marsh 
Cicek  drains  into  the  eastern  end  of  Big  Break,  located  just  northeast  of 
Oakley  and  south  of  Jersey  Island,  near  the  confluence  of  the  San  Joaquin 
River  with  the  Sacramento  River.  Tiie  major  tributary  channels  of  Mar.^.h 
Creek  within  the  Site  Area  arc  Sand  Creek-Oil  Creek,  Deer  Creek,  and  Diy 
Creek  below  the  Marsh  Creek  Rescrvc'r  (all  in  tlic  rtorthein  part  of  42.4) 
and  the  Briones  Valley  creek  above  the  reservoir  (and  essentially  sair;- 
wiched  in  between  Deer  Valley  ('IZ.!)  and  Sub-Area  42.2.  Sub-A;ea  42.2 
encompasses  the  entirety  of  the  upper  Marsh  Creek  watershed,  the  wawm- 
siied  of  Marsii  Creek  above  the  .Marsh  Creek  Reservoir. 

The  Kellogg  Creek  w-atershed.  within  Site  42  encompasses  the  central 
"neck"  and  soutli'.vestern  quarter  of  Sub-Area  42.4.  Kellogg  Creckdrains 
in!n  Indian  Skninh  at  a ijoint  about  4 miles  northeast  of  Byron,  The  Binsliy 
Greek  watershed  wdthin  Site  42  encoiiipasses  the  southeastern  "quartni"  of 
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Sub-Area  42.4.  Brushy  Creek  drains  into  Italian  Slough  at  a point  on  the 
west  side  of  the  Clifton  Court  Forebay  (just  north  of  the  northern  perimeter 
of  Sub-Area  42.3.)  Sub-Area  42.3  is  not  part  of  any  easily  definable 
drainage;  but  the  area  generally  would  drain  naturally  into  Clifton  Court. 

The  stream  flows  in  the  Site  are  intermittent  and  many  of  the  stream  valleys 
are  highly  eroded  due  to  the  movements  of  cattle. 

The  extensive  groundwater  basin  of  the  Central  Valley  lies  just 
east  of  the  Study  Site's  eastern  perimeter.  Elements  of  this  groundwater 
basin  project  into  Site  42  all  along  its  eastern  and  southeastern  perimeter, 
under  all  the  flatlands  in  the  lowest  reaches  of  Kellogg  and  Marsh  Creeks 
(above  Byron)  projecting  up  the  Marsh  Creek  channel  to  the  Marsh  Creek 
Reservoir,  into  the  lowest  reaches  of  Dry  and  Deer  Creeks,  and  up  the 
Sand  Creek  channel  almost  to  Deer  Valley  Road;  it  projects  only  in  a narrow 
band  westerly  of  the  Southern  Pacific  Railroad  in  the  general  vicinity  from 
Byron  south  to  Clifton  Road  and  under  most  of  the  flatlands  in  Sub-Area  42.3 
(its  northern  one-third.)  Major  projections  of  this  groundwater  basin  lie 
north  and  west  of  the  Study  Site:  under  the  whole  western  Delta  and  the 
eastern  part  of  Suisun  Bay,  projecting  under  the  flatlands  of  Contra  Costa's 
north  shore  and  into  the  Central  Contra  Costa  valley  plains.  No  other 
significant  groundwater  basin  lies  within  Site  42.  But  a large  one  underlies 
most  of  the  Livermore  Valley  southwest  of  the  Site. 

Estimated  water  quality  conditions  for  the  surface  and  groundwaters 
in  and  around  Site  42  are  presented  in  Table  V-H-1.  The  surface  water 
quality  in  the  channels  in  the  immediate  vicinity  of  Sub-Area  42.3,  Clifton 
Court,  reflect  seasonal  variations  responding  to  flooding  and  the  pumping 
schedules  of  the  pumps  at  the  Delta  and  Tracy  Pumping  Stations  located  in 
this  Sub-Area.  These  pumps  pull  relatively  low  TDS  (under  150  mg/1)  from 
the  Sacramento  River  water  across  the  Delta.  The  available  information 
indicates  that  the  surface  waters  in  and  around  the  Site  Area  vary  from  soft 
to  very  hard  with  the  groundwaters  generally  being  very  hard.  Most  of  the 
available  specific  information  probably  produces  ion  concentrations  higher 
than  that  occuring  in  the  surface  and  groundwaters  well  within  the  Site  Area 
The  predominant  ions  in  the  surface  waters  derived  from  the  Coast  Range 
province  western  two-thirds  of  Site  42  are  reportedly  calcium,  magnesium, 
and  bicarbonate  (Ref.  6 ,)  while  those  in  the  Delta  influenced  southeastern 
part  are  reportedly  sodium,  potassium,  sulfate,  and  chloride.  The  Delta 
influenced  northeastern  part  (perhaps  beyond  the  Study  Site,  however,)  are 
reportedly  characterized  by  calcium , magnesium,  sulfate,  and  chloride 
ions . 
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CURRllNT  WATER  QUAU'TY  CONDITIONS  AND  STANDARDS  FOR  STUDY  AREA  M 


Water  Quality 

Surface 

Ground 

Current 

Charactc'iistics 

Waters 

Waters  1/ 

Standards  1/ 

Total  Dissolved  Solids: 
Della  Area  gener- 

340-700  mg/1-^ 

about  722  rng/l 

ally  (low  flows) 

Old  River 

178-184 

-700  my/l  mean 

Italian  Slough 

103-412 

daily  f/10  d 

Indian  Slough 

168-188 

4 50  mg/l  mean 

Big  Break  near 

91-260l/ 

-annual 

mouth  Marsh  Cr. 

Site  Area  proper 

1 10-3401/ 

none 

(low'  flows) 

Elcctro-Cond  activity 

about  4 5 

(micromhos) : 

Old  River 

146-779 

none 

Italian  Slough 

165-751 

none 

Indian  Slough 

278-1560 

none 

Pig  Break  near 

160-408  1/ 

none 

mouth  Marsh  Cr. 

Total  Hardness: 
Old  River 

3 9-168  mg/1 

about  218mg/l 

no  numeiical 

Italian  Slough 

40-126 

standards 

Indian  Slough 

75-354 

nms 

Big  Break  near 

62-79  3/ 

nm  s 

mouth  Marsh  Cr. 

Total  Non-Carbonate 

0 

Hardness: 

Old  River 

9-58  mg/1 

nms 

Italian  Slough 

8-38 

nms 

Indian  Slough 

5-61 

nms 

Rig  Break  near 

0-17  1/ 

nms 

mouth  Marsh  Cr. 

Total  Nitrogen  (TN): 
Big  Break  near 

0.38-1.48mg/l  3/ 

2.0  mg/l 

mo'.’dh  Marsh  Cr. 

NO  j-  Nitrogen: 
Old  River 

0.13-0.68  mg/1 

about  1 . 6 mg/l 

1 . 0 mg/l  as  T.N 

Nalian  Slough 

0.20-1.17 

1 . 0 mg/l  as  TN 

Indian  Slough 

0.36-0.74 

1 . 0 mg/l  as  TN 

Rig  Br<>ak  near 

under  0 .05-0 . 91/ 

2.0  mg/l  as  TN 

rnoutii  Marsh  Or. 
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Table  V-H-1  (Continued) 

CURRENT  WATER  QUALITY  CONDITIONS  AND  STANDARDS  FOR  STUDY  AREA  4 2 


Water  Quality 

Surface 

Ground 

Current 

Characteristics 

Waters  ]J 

Waters  1/ 

Standards  1/ 

"’otal  Phosphorus: 
Big  Break  near 

0.07-0.17  mg/lV 

nms 

pH: 

Old  River 

7. 6-8. 3 

7. 7-7. 9 

6. 5-8. 5 

Italian  Slough 

7. 4-8. 2 

6. 5-8. 5 

Indian  Slough 

7. 2-8. 6 

6. 5-8. 5 

Big  Break  near 

6.7-8.51/ 

6. 5-8. 5 

mouth  Marsh  Cr. 

Temperature: 

General  Area  median 

60-64OF  2/ 

nms 

values 

Big  Break  at  meuth 

50-75°F  1/ 

nms 

Marsh  Cr. 

Dissolved  Oxygen: 
Big  Break  at  mouth 

8.8-10.5  mg/ll/ 

5 . 0 mg/l  min 

Marsh  Cr . 
Turbidity:  (in  JTU) 
Big  Break  at  mouth 

15-50  JTUl/ 

- 

150  JTU 

Marsh  Cr. 

Sediments: 

Eastern  flatlands 

under  280  ppml/ 

none 

area 

vVestern  valley  areas 

280-1  950  ppml/ 

none 

Ca. 

Old  River 

18-24  mg/l 

about  4 5 mg/l 

nms 

Italian  Slough 

11-26 

nms 

Tndian  Slough 

16-18 

nms 

vig  Break  near 

6-181/ 

nms 

mouth  Marsh  Cr. 

Mg: 

Old  River 

6 . 8-7/1  mg/l 

about  36  mg/l 

nms 

Italian  Slough 

3.0-15 

nms 

Indian  Slough 

about  8 . 5 

nms 

Big  Break  near 

7.2-8.2  1/ 

nms 

m.outh  Marsh  Cr. 
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Table  V-H-1  (Continued) 


CURRENT  WATER  QUAIJIY  CONDITIONS  AND  STANDARDS  FOR  STUDY  AREA  42 


Water  Quality  Surface  Ground  Current 

Charactr-ristics  Waters  1/  Waters  ^ Standards 

Na:  about  203  mg/1 


Old  River 

12-90  mg/l 

Italian  Slough 

15-89 

Indian  Slough 

26-176 

Big  Break  near 

14-27  ^ 

mouth  Marsh  Cr. 

Potassium: 

Old  River 

1 .2-3.0 

Italian  Slough 

1 .2-3.0 

Indian  Slough 

about  1 . 6 

Big  Break  near 

1.7-2.0  -?-/ 

mouth  Marsh  Cr. 

CO3: 

Old  River 

0-1  mg/l 

Italiari  Slough 

0 

Indian  Slough 

0-28 

Big  Break  near 

0 1/ 

mouth  Marsh  Cr. 

HCO3: 

Old  River 

36-134  mg/l 

Italian  Slough 

39-112 

Indian  Slough 

71-348 

Big  Break  near 

76-77 

mouth  Marsh  Cr. 


SO4: 


Old  River 

28-31  mg/l 

Italian  Slough 

11-64 

Indian  Slough 

20-36 

Big  Break  near 

11-34 

mouth  Marsh  Cr. 

Cl: 

Old  River 

19-126  mg/l 

Italian  Slough 

22-121 

Indian  Slough 

30-190 

Big  Break  near 

12-47  ^ 

mouth  Marsh  Cr. 

nms 

nms 

nms 

nms 

about  4 . 1 mg/l 

nms 

nms 

nms 

nms 

0 

nms 

nms 

nms 

nms 

about  551  mg/l 

nms 

nms 

nms 

nms 

about  3 . 8 mg/l 

nms 

nms 

nms 

nms 

about  159  mg/l  t 

nm  s 
nms 
nms 

1000  mg/l  mean 
daily 

200  mg/l  10  day 
max  . 1 Api  . -3!  '^lay 
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Table  V-H-l  (Continued) 

CURRENT  WATER  QUALITY  CONDITIONS  AND  STANDARDS  FOR  STUDY  AREA  42 


Water  Quality 

Surface  Ground 

1/ 

Current 

Characteristics 

Waters  1/  Waters 

Standards  A/ 

Si03: 

Old  River 

15-17  rng/l 

nms 

Italian  Slough 

15-18 

nms 

Indian  Slough 

13-14 

nms 

Big  Break  near 

9-22  1/ 

nms 

mouth  Marsh  Cr. 

B: 

about  1 

. 5 mg/l 

Old  River 

0-4 . 0 mg/l 

0 . 5 mg/l 

Italian  Slough 

0-1.3 

0 . 5 mg/l 

Indian  Slough 

0.1-2. 7 

0 . 5 mg/l 

Big  Break  near 

0-0.55 

0 . 5 mg/l 

mouth  Marsh  Cr. 
Heavy  Metals: 

Big  Break  near 
mouth  Marsh  Cr. 

Cd 

under  0.01  mg/1.5/ 

0.01  mg/l 

Cr 

under  0.01-0.05  .5/ 

0.05  mg/l 

Cu 

under  0 . 1 .5/ 

0.01  mg/l 

Fe 

under  0 . 1-0 . 2 1/ 

0 . 3 mg/l 

Pb 

under  0.01-0.1  .5/ 
under  0.05  .5./ 

0.05  mg/l 

Mn 

0.05  mg/l 

Zn 

under  0 . 1 .5/ 

0 . 1 mg/l 

1 . From  Ref.  7 

2 . From  Ref.  6 

3.  From  Hydrology  Data:  1969,  Vo;.  II:  Northeastern  California , 
Bulletin  No.  130-69,  California  State  Dept,  of  Water  Resources, 
May  1971 

4.  From  Ref.  183,  surface  waters  only 
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b.  Soils 


The  soils  of  Site  42  represent  still  another  typical  complex  mix  of 
the  axonal  soils  of  mountains  and  geologically  young  mountain  valleys. 

I No  lithosolic  (stony,  or  gravelly)  soils  are  in  evidence;  but  regosolic 

(alluvial)  soils  are.  The  soils  of  the  Site  can  be  very  generally  classified 
as  semi-calcic  chestnut  and  brown  typo  warm  dry  soils;  with  nearly  black, 
friable,  organic-rich  topsoils  and  subsoils  showing  substantial  evidence 
of  significant  accumulations  of  calcium  carbonate  or  gypsum  and  a small 
amount  of  evidence  of  significant  clay  accumulations.  The  mean  annual 
soil  temperature  is  over  47°F.  There  is  little  evidence  of  any  significant 
development  toward  the  stratification  typical  of  the  podzolic  soils  which 
are  typical  for  the  geologically  older  mountainous  and/or  coniferous  forest 
regions  (i.e.,  significant  leaching  of  the  surface  layers  under  the  humus 
top  cover  and  a dense  clayey  subsurface  stratum)  in  those  sections  of  the 
3udy  Site  where  this  might  be  expected.  There  is,  however,  significant 
evidence  of  development  toward  the  chestnut  and  brown  (steppe)  and  prairie 
types  of  chernozemic  soils  with  the  appearance  of  lime  accumulations  (cal- 
careous) in  certain  soil  profiles  together  with  the  development  of  distinct 
stratification  betweoii  deep  darker  topsoils  over  lighter  colored  substratum 
and  subsoils,  the  latter  reflecting  parent  materials.  The  potential  and/or 
historical  natural  vegetative  cover  for  Site  42  is  generally  considered  to  be 
California  steppe  (Stipa)  grasslands  in  the  mid-elevations  and  California 
oaklands  (Qucrcus)  or  Broad  and  Needle  Leaf  forests  in  the  higher  elevations 
(Ref.  2.)  More  detailed  soil  information  concerning  the  specific  identified 
soil  associations  found  in  the  Study  Site  is  presented  in  Tables  V^-A-2,3,9,. 
and  10  (background  reference  Section  A- 3c , Refs.  10a, 10b.) 

The  soils  of  the  rolling  and  hilly  and  steep  to  very  steep  sloping 
uplands  is  composed  of  two  major  soil  groupings;  the  generally  neutral, 
brov/nish,  calcerous,  moderately  deep  to  deep  clays  and  clay  loains  of  the 

Altamont-San  Benito,  Altamoni-San  Benito-Linne , and  Diablo-Altamont  soil 

associations;  and  the  generally  acid,  predominantly  brownish,  shallow 
to  mcKlerately  deep,  generally  north  facing  loams  of  the  Los  Osos-Millsholm- 
Gazos,  Arnold,  Los  Gatos-Gaviota-Sobrantc , and  Los  Gatos-Ga  viota 
associations.  Together  they  cover  about  68  percent  of  Site  42.  The  first 
major  soil  grouping  covers  about  43  percent  of  Site  42  and  predominates  in 
Sub-Areas  42.1  and  42.4.  It  developed  on  soft  shales  and  fine  grained  sand- 
stone. It  is  found  on  slopes  ranging  from  9 to  50  percent,  with  about  55 
percent  of  the  area  being  on  slopes  over  30  percent.  These  soils  are  well 
drained  and  generally  slowly  permeable.  Their  erosion  hazard  ranges  from 
small  to  high,  generally  increasing  with  increasing  slope . They  consist  of 
neutral  dark  grayish  brown  clay  and  silty  clay  and  dark  gray  heavy  granular 
ciilcarrous  and  thick  clay  topsoils;  calcareous  dark  gray  granular,  gray,  and 
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and  grayish  brown  clay  and  brown  silty  clay  subsoils:  together  with 
substratum  of  soft  sometimes  olive  gray  shales  and  fine  grained  sandstones 
and  interbedded  sandstones  and  shales.  The  second  major  soil  grouping 
covers  about  25  percent  of  Site  42  and  predominates  in  Sub-Area  42.2. 

It  is  found  piirnarily  on  sedimentary,  basic  and  ultra-basic  rocks  and  on 
slopes  ranging  from  9 to  70  percent;  the  higher  slopes  generally  north 
facing,  those  over  30  percent  accounting  for  about  84  percent  of  its 
coverage.  These  soils  are  well  to  very  well  drained  and  slowly  to  moderately 
permeable  except  for  the  Arnold  association  which  is  rapid.  They  consist 
of  slightly  acid  gray  clay  loam,  grayish  brown  heavy  silty  loam,  brown 
sandy  loam,  reddish  brown  light  clay  loam,  neutral  brown  and  grayish 
brown  loam,  and  strongly  acid  light  grayish  brov/n  sandy  topsoils;  slightly 
acid  grayish  brown  light  clay,  brown  light  clay  loam,  and  reddish  brown 
clay  loam,  neutral  grayish  brown  loam,  and  strongly  acid  brown  light  sandy 
subsoils;  together  with  substratum  of  interbedded  sandstones  and  shales 
(20  to  36  inches  down,)  sandstones  ( at  depths  varying  from  20-36,  10-20, 
and  0-10  inches,)  and  weathered  basic  igneous  rocks  (20  to  36  inches  down.) 
The  sandy  soils  in  this  grouping  are  associated  only  with  the  Arnold  associ- 
ation . 

The  largest  soil  grouping  in  the  more  level  areas  of  Site  42  is 
composed  of  the  soils  of  the  Brentwood-Zamora-Sorrento-Los  Robles  associ- 
ation. These  loamy  soils  are  very  deep,  well  drained,  moderately  slow  in 
permeability,  and  are  found  on  level  to  nearly  level  alluvial  fans  and  low 
terraces.  They  arc  developed  from  predominantly  sedimentary  rock.  This 
soil  association  covers  about  11  percent  of  Site  42  and  is  concentrated  in 
Sub-Area  4 2.4.  This  soil  is  composed  of  modertately  alkaline  grayish 
brown  clay  loam,  slightly  acid  grayish  brown  clay  and  silly  clay  loam,  and 
neutral  very  dark  grayish  brown  clay  loam  topsoils;  moderately  alkaline 
brown  and  dark  brown  heavy  clay  loam,  mildly  alkaline  brown  light  silty 
clay  loam,  and  slightly  acid  dark  grayish  brown  heavy  clay  loam  subsoils; 
together  with  substratum  of  yellowish  brown  calcerous  silty  clay  loams, 
moderately  alkaline  brown  clay  loams,  brown  calcerous  very  fine  sandy 
loams,  and  moderately  alkaline  brown  heavy  clay  loams. 

The  second  largest  soil  association  in  the  more  level  areas  of  Site 
42  is  the  Cropley-Rincon  which  covers  about  8 percent  of  Site  42  and  is 
concentrated  in  Sub-Areas  42.3  and  42.4.  These  fine  to  very  fine  textured 
clay  soils  are  very  deep,  well  drained,  slow  in  permeability,  and  are  found 
on  nearly  level  basins,  gently  rolling  fans,  and  small  valleys.  They  exhibit 
no  erosion  hazard.  This  soil  is  composed  of  neutral  dark  grayish  brown  clay 
topsoils;  neutral  dark  grayish  brown  and  mildly  alkaline  brown  clay  subsoils; 
together  with  calcerous  brown  silty  clay  and  calcerous  yellowish  brown  silty 
clay  loam  substratum. 
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Tlic  third  largest  soil  grouping  in  the  more  level  areas  of  Site  42 
is  composed  of  the  saline-alkali  clayey  soils  of  the  poorly  drained  basin 
lims  and  old  terraces.  They  cover  slightly  over  5 percent  of  Site  42  and 
are  concetUrated  in  Sub-Aieas  42.4  and  42.3.  This  soil  grouping  is  co.mposcd 
principally  of  the  Solano-San  Ysidro  soil  association  together  with  the 
Pescadcro  a.ssociation . These  soils  are  composed  of  predominantly  slightly 
acid  brown  and  grayish  brown  massive  loam  topsoils  v;ith  some  moderately 
alkaline  grayish  brown  clay  topsoils;  predominantly  alkaline  grayish  brown 
columnar  silty  clay  and  neutral  brown  block  clay  subsoils  with  some  calcerous 
mottled  brown  to  grayish  brown  clay  subsoils;  together  with  a predominantly 
strongly  a1):alinc  pale  brown  clay  loam  and  yellowish  brov.’n  calcerous 
silty  clay  substratum  along  with  some  dry  grayish  blocky  and  grayisli  brown 
mottle  clays  . 


c.  Climatology  and  Meteorology 

The  climate  of  Contra  Costa  County  is  generally  charact.  t ) ■/ 
dry  summers  and  wet  winters  with  conditions  in  the  eas'ern  P'-'t.  n ' ' • 

Site  42  is  located  being  more  variable  duo  to  marine  a>i  mas--:  -, 
through  Carcuinez  Straights  from  the  v;cst.  Tcmpeiatures  are  g;.  :\d!v 

moderate  over  the  entire  county  during  winter  and  tend  to  quii(  wain  : ^ 'b; 
inland  areas  during  the  summer.  "Tule"  fog  is  common  in  the  B;.  niw- 
area  in  the  northeast  part  of  the  Site  during  D(  ceml;er  and  January.  M an 
annual  precipita'ion , pan  evaporation,  potential  ovdpotranspira::'>n,  and 
annual  vegetative  requirement  for  the  various  sub-au‘as  are  us  frillows; 


Site  42  Sub-Ar(  as 


Mean  annual: 

42 . 1 

42.2 

42.3 

42.4 

Precipitation 

11" 

18" 

13" 

14" 

Pan  Evaporation 
Potential 

64.7" 

64 .7" 

CO 

'C* 

CO 

64.7" 

E va  p ot  ra  n s pi  ra  t i on 

4 5.4" 

45.4" 

45.5" 

4 5.4" 

Vegetative  Requi.'om.cnt 

CO 

CO 

36.7  " 

37.9" 

38.4" 

(see  Table  V-A-4) 


About  80  pcrv,ont  of  ‘he  annual  porcipitation  occurs  bctw'een  November  and 
.March.  About  70  percent  of  the  pan  evaporation  takes  place  between  May 
and  September.  Air  temperatures  average  about  44°b  in  January  and  68  and 
72^r  in  July  with  the  higher  temperatures  occuring  in  the  eastern  sections 
of  the  Site  area.  The  average  length  of  the  growing  season  is  about  2C0 
t(;  200  days  without  a killing  frost.  Mean  annual  evanotranspiration  from 
non-krigatr-d  .n'-as  varies  bcd.ween  10  to  13  inches.  Mean  annual  sunshine 
ranges  belween  3200  and  34U0  hours  per  year.  (Refs.  2 , 6 , 10a  , lOh,  19  . ) 
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Summary  of  Air  Quality  Conditions:  It  is  estimated  that  Site  42 
currently  experiences  between  30  to  50  days  per  year  when  the  oxidant 
levels  are  at  or  over  the  0.10  ppm  level.  Background  discussion  for  this 
has  been  presented  in  Section  A-3d.  The  Study  Site's  proximity  to  Stockton 
to  the  east  and  Walnut  Creek  and  Concord  in  central  Contra  Costa  on  the 
west  together  with  the  continuation  of  current  development  rates  would 
indicate  a general  increase  in  these  experiences  with  higher  oxidant 
levels.  The  degree  to  which  current  air  pollution  control  programs,  Federal, 
state,  and  local,  will  effect  this  in  the  immediate  future  period  is  uncertain. 
(Ref.  142.) 
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3 - Cnvironnic-ntal  Setting  Without  tl le  Project : Ecological 

a.  Vcqet ativo  Cover 

Wastewater  Application  Site  -12  (eastern  Contra  Costa  Cnu:  ty) 

‘•.upports  four  major  vegetative'  cover  types:  agricultural,  grasse.  ; id 
forbs,  hardwoods  (oak  woodlands) , and  chaparral  (Figure  V-H- 1)  The 
agricultural  areas  along  the  northeastern  boundary  of  the  study  area 
(south  of  Antioch,  west  of  Brentwood)  are  highly  diversified , supporting 
a variety  of  row  (lettuce,  tomatoes,  sugar  beets)  and  orchard  crops 
(walnuts,  cht  tries,  apricots,  peaches,  pears,  olives,  figs).  Native 
vegetation  is  not  permitted  to  grow  in  the  agricultural  areas  except  along 
some  canals  and  ditches  or  along  the  "weedy"  edges  of  some  fields. 

The  vegetatio:i  in  these  areas  is  annual  grasses  and  forbs.  Cattails 
(Typha  sp.)  are  found  in  some  ditches. 

The  lowland  foothills  of  the  southeastern  portion  of  the  study 
area  and  the  valley  flatland  of  the  area  west  of  Clifton  Court  Forebay 
support  annual  grasses  and  forbs.  Those  areas  are  used  for  grazing. 
Overgrazing  in  years  past  has  caused  the  native  perennial  bunch  grasses 
to  be  replaced  by  annual  species  of  Avena,  Festuca  and  Bromur. . This 
replacement  is  typical  of  the  Central  Valley  and  surrounding  foothill  grass- 
lands. Scattered  valley  oaks  occur  on  some  ridges  in  the  rolling  hill  areas. 
Oaks  are  more  numerous  along  watercourses  (usually  intermittent  flow)  in 
this  area . 

The  v'cgotation  along  Italian  Slough  and  Old  River  by  Clifton  Court 
Forebay  is  simitar  to  the  riparian  vegetation  listed  for  Site  43  (Table  V-I-2). 
The  U'vees  of  Clifton  Court  have  not  been  invaded  by  native  riparian 
vegetation . 

The  Black  Hills  west  of  Vasco  Road  and  south  of  Marsh  Creek  Rood 
support  several  different  vegetative  cover  types.  Oak- woodlands  predomina:e 
with  scattered  areas  of  chaparral  occurring  on  south  (facing)  slopes 
(Table  V-H-2).  Plant  species  of  the  oak  woodlands  arc  typical  of  the  foot- 
hill woodlands  plant  cornm.unity  - a specific  assemblage  of  plant  species 
Vv’hich  is  found  on  the  foothills  surrounding  the  Central  Valley. 

North  facing  slopes  and  ridge  tops  support  dense  oak  woodlands 
while  valley  areas  support  more  open  oak  woodlands  with  a grass  and  forb 
understory.  Oaks  are  sparsely  distributed  in  some  of  these  areas.  Chap- 
arral growtlis  are  prcdominatly  manzanita  (Arctostaphylos  spp.)  and  chamise 
(Adonosttnng  *~ascir:u!atum)  while  the  woodlands  arc  prcdominatly  live  and 
valley  oaks  (Ouerciir,  spp.).  Black  oaks  (Quercus  kelloqqii)  and  California 
bay  (Umbelluiaria  californica)  are  found  at  iiigher  c-levations  such  as  along 
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Table  V-H-2 


DOMINAX'T  NATIVL’  VEGETATION  OF  WASTEWATER  APPLICATION  SITE  42 


Voiiotativc  Cover  Type 

Scientific  Name 

Common  Name; 

Grosser  and  forbs 

Bromus  2pp. 

Chess 

Eestuca  spp. 

Fescue 

Avena  spp. 

Oats 

Hardwood  (oak- 

Pinus  sabiniana 

Digger  pine 

woodland) 

Ouercus  lobata 

Valley  oak 

C.  douglassii 

Blue  oak 

0.  wislizenii 

Interior  live  oak 

Q . aqrifolia 

Coast  live  oak 

0.  dumosa 

Scrub  oa!; 

C.  chrysolopis 

Canyon  oak 

Aesculus 

californica 

California  buckeye 

Rhamnus  californica 
spp.  lomentolla 

California  coifeeberry 

Cercis  occidenlalis 

Redbud 

U mbellularia 
californica 

California  bay 

Chaparral 

Ad  eno  stoma 

fasciculatum 

Chamise 

Heteromoles 

arbutifolia 

Toyon 

Rhamnus  californica 
spp.  tomcntcllo 

Coffeeberry 

Ouercus  dumosa 

Scrub  oak 

Ceanothus  spp. 

Ceanothus 

Arctostapliylos  spp. 

Manzanita 

Riparian 

Platanus  raccmosa 

Sycamore 

Populus  fr(!montii 

Cottonwood 

Salix  spp . 

Willows 
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Morgan  Territory  Road  in  the  southwestern  portion  of  the  study  area. 

Three  parallel  east-west  valleys  occupy  the  central  portion  of 
Study  Site  42  - Briones,  Deer,  and  Lone  Tree  Valleys.  In  each  valley 
the  south  (facing)  slope  of  the  dividing  ridges  is  grassland  and  the  north 
slope  is  oak  parklands  (oaks  and  grasses  with  little  or  no  brush).  Deer 
and  Lone  Tree  Valleys  arc  grasslands  used  for  grazing  while  Briones  Valley 
contains  orchards.  The  grasslands  of  Deer  and  Lone  Tree  Valleys  are  very 
dry  and  the  existing  vegetation  of  poor  quality. 

Lowland  riparian  areas  support  cottonwoods  (Populus  Fremontii) 
and  willows  (Salix  spp . ) , while  higher  elevation  riparian  areas  support 
sycamores  (Platanus  racemosa).  Grassland  riparian  vegetation  is  represented 
by  oaks,  while  oak  woodland  areas  show  a greater  concentration  of  oaks 
and  other  species  near  water  courses.  Rare,  endangered  and  possibly 
extinct  plants  whose  distributions  include  Site  42  are  listed  in  Table  V-H-3. 


b.  Fish  and  Wildlife 

Fisheries:  The  fishery  in  Site  42  is  centered  around  the  California 
Aqueduct,  the  Delta-Mendota  Canal  and  Clifton  Court  Forebay  - all  in  the 
southeast  corner  of  Site  42.  Contra  Loma  Reservoir  south  of  the  City  of 
Antioch  contains  a warm  water  fishery. 

Black  bass  and  sunfish  (Centrarchidae) , and  catfish  (Ictaluridae) 
are  the  most  important  gamefish  of  the  area  (see  the  Appendix  - Chapter  K, 
fish  species  list).  They  occur  in  all  of  the  waters  listed  in  Site  42. 

The  lower  elevation  streams  are  intermittent  and  at  best  support 
a fishery  only  during  the  wet  season.  Kellogg  Creek  at  Vasco  Road  has 
a small  amount  of  permanent  water.  During  field  observations  of  Site  42, 
fish  were  observed  in  Kellogg  Creek.  They  were  probably  western  suckers 
(Catostomidae) . 

Farm  ponds  were  abundant  in  the  foothills  of  Site  42.  Most  of  them 
v.'ere  dry  or  contained  very  little  water.  Most  of  the  ponds  were  for  livestock 
watering  and  did  not  appear  to  be  managed  for  a fishery. 

Wildlife:  The  densities  of  some  important  game  animals  arc  known, 
while  the  abundance  of  most  non-game  animals  has  not  been  determined  by 
study  or  estimation  by  any  agency. 

Dig  Game . Black-tailed  deer  occur  in  densities  of  approximately 
35  to  60  animals  per  square  mile  in  the  oak  woodland  on  the  cast  slope  of 
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Table  V-H-3 

RARE,  ENDANGERED  AND  POSSIBLY  EXTINCT  PLANTS  OF 
WASTEWATER  APPLICATION  SITE  42 


Species* 

Amsinckia  grand iflora 
Eriophyllum  jepsonii 


Helianthella  castanea 
Parvi sedum  pnntandrum 


Streptanthus  hispidus 


Local  Habitat 

Inner  coast 

Range  and  adjacent 
valleys 

Dry  rocky,  often 
serpentine  slopes 

1000-3500  feet 

Inner  coast  range 

Grassy  hillsides 

500-4000  feet 

Mt.  Diablo  State  Park 

Rocky  places,  often 
on  serpentine 

800-2500  feet 

Inner  coast  range 

Talus,  rocky  outcrops 


Plant  Community 
Valley  grassland 

Foothill  woodland 


Valley  grassland 
Foothill  woodland 

Openings  in  foothill 
woodland 

Chaparral 

Chaparral 


2000-3850  feet 
Mt.  Diablo  State  Park 

Tropidocarpum  Alkaline  low  hills  Valley  grasslands 

capparidou'g  below  500  feet,  in 

region  about  the  foot 
of  Mt . Diablo 
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Table  V-H--3  (continued) 


RARE,  ENDANGERED  AND  POSSIBLY  EXTINCT  PLANTS  OF 
WASTEWATER  APPLICATION  SITE  42 


Species* 

Local  Habitat 

Plant  Community 

Arctostaphylos 

Dry  slopes  of 

Chaparral 

auiiculata  (a  shrub) 

sandstone 

500-2000  feet 

Mt.  Diablo  State  Park 

Phacclia  phacelioidcs 

Uncommon,  in  rocky 
places 

2000-3500  feet 
Inner  coast  ranges 
Mt.  Diablo 

Calochortus  pulchellus 

Frequent  on  wooded 
and  brush  slopes 

Foothill  woodland 

Above  700  feet 
Mt.  Diablo 

Chaparral 

Fritillaria  liliacea 

Heavy  soil , open 
hills  and  fields 
near  coast 

Northern  coastal  scrub 

Hesperolinon  breweri 

Grassy  or  brushy 
slopes,  partly  shaded 

Chaparral 

on  serpentine 
Inner  coast  range 
400-3300  feet 
Mt.  Diablo 

Foothill  woodland 
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Table  V-H-3  (continued) 


PvAItE,  ENDANGERED  AND  POSSIBLY  EXTINCT  PUiNTS 
or  WASTEWATER  APPLICATION  SITE  42 


Species* 

Local  Habitat 

Plant  Community 

Hibiscus  califoricus 

Moist  banks 

Freshwater  marsh 

Lower  Sacramento 
and  San  Joaquin  Rivers 

Eriogonum  truncatum 

Dry  slopes 

Edge  of  Chaparral 

1000-1500  feet 

East  base  of 
Mt.  Diablo 

Cord  /lanthus 
nidularius 

Serpentine  slopes 
2000  feet 
Near  Doer  Flat 
Mt.  Diablo 

Chaparral 

Sanicula  saxatilis 

3000-3800  feet 

Chaparral 

Mt.  Diablo 

Foothill  woodland 

*Note:  Common  names  are  not  known  for  all  of  these  listed  plant  species. 

All  species  but  one  are  forbs. 
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Mt.  Diablo  and  along  Morgan  Territory  Road.  In  the  agricultural  areas  and 
in  the  sparse  oak-woodland  areas,  the  population  density  is  about  15  to  20 
animals  per  square  mile.  The  number  of  animals  also  depends  upon  the  amount 
of  riparian  cover  available,  more  cover  allows  for  a larger  population.  Crop 
depredation  is  a problem  in  the  agricultural  lands  on  the  eastern  side  of 
Contra  Costa  County.  In  general,  the  deer  population  has  probably  reached 
or  surpassed  the  carrying  capacity  of  the  land. 

Mountain  lion  are  found  in  the  mountainous  eastern  Mt.  Diablo 
area.  Their  status  is  not  presently  known. 

Upland  Game.  Brush  rabbits  are  commonly  found  in  brushy, 
riparian  habitat.  California  Department  of  Fish  and  Game  personnel  feel 
that  the  relative  abundance  of  brush  rabbits  along  Morgan  Territory  Road 
has  declined.  But,  they  feel  this  is  only  a normal,  cyclic  fluctuation 
in  abundance.  Actual  numbers  or  densities  of  this  animal  are  not  presently 
available  (Ref.  46). 

Ring-necked  pheasants  occur  only  on  the  agricultural  areas  around 
the  cities  of  Brentwood  and  Byron.  Irrigated  pasture,  corn,  grainfield, 
and  weedy  edges  are  necessary  components  of  their  habitat.  Their  present 
populations  are  considered  to  range  from  below  average  to  moderate.  A 
population  of  one  bird  per  two  acres  is  considered  to  be  very  high. 

California  valley  quail  populations  are  high  (190-380  per  square 
mile)  in  both  the  agricultural  lands  in  eastern  Contra  Costa  County  and 
in  the  brushy  foothill  areas  and  riparian  areas  east  of  Mt.  Diablo.  A 
California  Department  of  Fish  and  Game  survey  indicates  that  quail 
populations  have  been  high  for  the  past  two  years  (about  380  per  square 
mile).  The  carrying  capacity  of  foothills  areas  east  of  Mt.  Diablo  has 
probably  been  reached.  Data  obtained  by  the  California  Department  of 
Fish  and  Game  near  San  Pablo  Reservoir,  Contra  Costa  County,  serves 
as  an  index  of  relative  abundance.  The  results  indicate  a high  popula- 
tion density. 

Male  California  valley  quail  call  count, 
conducted  by  driving  a car  down  a 10-mile 
stretch  of  road  and  noting  each  male  call. 

Data  received  from  a brushy  area  near 
San  Pablo  Reservoir,  Contra  Costa  County 
(from  Ref.  4 6) . 


Juno,  1971  10  mile  run  25  male  birds  heard 

2 male  or  female  birds  seen 

Juno,  1972  10  mile  run  24  male  birds  heard 

-0-  male  or  female  birds  seen 

Mourning  dove  populations  have  been  higher  than  usual  for  several 
years  in  the  foothill  areas  in  central  Contra  Costa  County  and  the  agri- 
cultural areas  of  eastern  Contra  Costa  County.  Population  densities  will 
fluctuate  radically  from  year  to  year  depending  upon  the  wc^^thcr.  A wet, 
cold  winter  will  reduce  the  reproductive  potential  and  decrease  surviv- 
ability vjf  squabs.  California  Department  of  Fish  and  Game  data  taken  at 
Briones,  Contra  Costa  County,  is  listed  below.  The  figures  indicate  the 
number  of  male  birds  heard  calling  and  the  number  of  both  sexes  seen. 

Number  of  male  mourning  doves  calling, 
and  the  number  of  both  sexes  seen. 

Data  colloctod  near  Briones,  Contra  Costa 
County  (from  Ref.  46). 


Month 

Year 

Number  Heard 
Male  Only 

Number  Seen 
Male  and  Female 

May 

1968 

32 

12 

May 

1969 

32 

14 

May 

1970 

33 

19 

May 

1971 

36 

17 

May 

1972 

34 

15 

Band-tailed  pigeon  have  not  been  seen  in  Area  42  for  the  past 
several  years  according  to  Bruce  Elliot,  California  Department  of  Fish 
and  Came.  This  could  be  due  to  poor  feeding  conditions  (particularly  oak 
mast)  or  to  insufficient  observation  time. 

Waterfowl . Very  little  of  Site  42  is  suitable  for  waterfowl. 
Clifton  Court  Forebay  does  offer  stopping  and  resting  area  for  migrating 
waterfowl,  but  offers  little  in  food  or  cover  for  dabbling  ducks. 

Contra  Loma  and  Marsh  Creek  Reservoirs  are  small  bodies  of  water, 
but  their  shorelines  contain  tules,  cattails,  and  -some  bulrushes  for  cover. 
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See  Table  V-H-4  for  a list  of  birds  and  mammals  observed  in  Site 
42  and  the  Appendix  (Chapter  K)  for  a complete  list  of  all  species  found  in 
Site  42 . 

I 

I 

Table  V-H-4 

ANIMALS  OBSERVED  DURING  FIELD  OBSERVATIONS  SEPTEMBER  29,  1972 
OF  WASTEWATER  APPLICATION  SITE  42 


Birds 

Pied-billed  grebe 
Great  blue  heron 
Ruddy  duck 
Red-tailed  hawk 
American  kestrel 
White-tailed  kite 
Turkey  vulture 
California  valley  quail 
Ring-necked  pheasant 
Killdeer 
Coot 

Common  gallinule 
Mourning  dove 
California  acorn  woodpecker 
Red-shafted  flicker 
Western  kingbird 
Scrub  jay 

Yellow-billed  magpie 
Common  crow 
Mockingbird 
Hermit  thrush 
Loggerhead  shrike 
Meadowlark 
Red-winged  blackbird 
House  finch 
Song  sparrow 


Mammals 

Opossum 
Meadow  mouse 
Muskrat 

Reptiles 

Western  pond  turtle 
Western  fence  lizard 

Fish 

Western  sucker  (Catostomidae) 


Rare  and  Endangered  Species:  Eighteen  species  of  rare  or  endan- 

gered animals  are  thought  or  known  to  occur  in  Site  42.  They  are  listed 
in  Table  V-H-5. 

H-32 


4 


Table  V-H-5 


RARF.  AND  ENDANGERED  ANIMAL  SPECIES  OF  SITE 

42 

Common  Name 

Status 

Occurrenc;e 

Reptiles 

Alameda  Striped  racer 

R 

X 

Giant  garter  snake 

R,  U 

X 

Birds 

Tule  white-fronted  goose 

E 

* 

Aleutian  Canada  goose 

E 

★ 

Red-bellied  red  shouldered  hawk 

U 

* 

Ferruginous  hawk 

U 

X 

Southern  bald  eagle 

E 

★ 

American  osprey 

U 

X 

Prairie  falcon 

R 

X 

Greater  sandliill  crane 

R 

* 

American  peregrine  falcon 

E 

★ 

Mountain  plover 

U 

X 

Alaskan  short-billed  dowitcher 

U 

★ 

California  yellow-bellied  cuckoo 

R 

★ 

Yukatat  fox  sparrow 

U 

* 

Mammals 

San  Joaquin  kit  fox 

E,  R 

★ 

Salt  marsh  harvest  mouse 

E,  U 

* 

E Endangered 

R Rare 

U Status  uncertain 

This  species  or  subspecies  definitely  or  probably  occurs 
on  the  wastewater  management  area. 

Occurrence  of  this  species  or  subspecies  on  the  waste- 
water area  is  uncertain  or  questionable. 
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Refer  to  the  Appendix  (Chapter  K)  for  a complete  list  of  all  rare  or 
endangered  species  occurring  in  all  wastewater  management  areas. 

The  Alameda  striped  racer  occurs  in  the  east  San  Francisco  Bay 
Area  inhabiting  chapparal,  grassland,  open  woods  and  rocky  slopes. 

Its  habitat  has  been  greatly  reduced  by  construction  and  development. 

The  raptorial  birds  (birds  of  prey)  - the  hawks,  falcons,  and  eagles 
face  the  common  problem  of  excessive  pesticide  accumulation  in  their 
tissue.  Being  the  final  link  in  food  chains,  they  accumulate  the  largest 
amounts  of  pesticides.  The  pesticide  accumulations  appear  to  result  in 
the  production  of  thin  shelled  eggs  which  are  easily  cracked  and  destroyed 
before  hatching.  Additional  decimating  factors  include  unlawful 
shooting,  encroachment  of  people  and  development  near  nesting  and  feed- 
ing sites.  American  peregrine  falcons  have  also  been  taken  illegally  y 
falconers . 

The  salt  marsh  harvest  mouse,  tule  white-fronted  goose,  Aleutian 
Canada  goose,  greater  sandhill  crane,  Alaskan  short-billed  dowitcher, 
yellow-billed  cuckoo,  and  the  giant  garter  snake  are  primarily  water  or 
marsh  associated  animals.  The  reduction  of  existing  marsh  land  by  diking, 
dredging,  and  filling  operations  has  reduced  the  available  habitat  of  all 
these  species.  Channelization  and  the  removal  of  riparian  vegetation  is 
another  critical  factor  in  the  life  history  of  these  animals. 


The  oak-woodland  on  the  east  slope  of  Mt.  Diablo  and  along  Morgan 
Territory  provides  cover  and  food  for  mammals  and  birds  of  the  area.  Oak 
mast  (acorns)  provide  autumn  food  for  blacktail  deer,  gray  squirrels,  the 
California  acorn  woodpecker,  and  other  animals.  The  higher  elevation 
areas  also  provide  cover  for  mountain  lion,  which  feed  upon  local  deer 
populations . 


The  grasslands  in  southern  Contra  Costa  and  northern  Alameda 
County  provide  foraging  areas  for  some  raptorial  birds.  Red-tailed  hawks 
and  white-tailed  kites  search  the  grasslands  for  small  rodents  and  mice 
during  the  day.  Mammals,  such  as  coyotes,  feed  nocturnally  on  small 
rodents  and  hares.  Black-tail  deer  move  into  the  grasslands  to  feed  on 
young  grasses  and  forbs  in  the  spring. 


The  San  Joaquin  kit  fox  occurs  in  the  arid  flatland  and  canyons  of 
the  southern  San  Joaquin  valley.  Suitable  habitat  for  this  species  appear 
to  exist  as  far  north  as  the  foothill  areas  of  Contra  Costa  County,  an 
area  of  habitat  similar  to  that  occurring  in  the  lower  San  Joaquin  Valley. 
The  primary  causes  of  the  reduction  of  kit  fox  populations  include  con- 
version of  their  habitat  into  agricultural  crops  and  illegal  and  indis- 
criminant shooting. 
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Fisli  IMsodsos  and  P«irasites:  The  afflictions  of  fish  S[k  ;'ios 
found  in  Site  12  will  be  essentially  the  sanu?  as  in  Site  4,  (See  B-24-29) 

Wildlife  Disease:  Under  present  conditions,  there  are  no  v;ildlifc 

disease  problems  in  southeastern  Contra  Costa  County  with  the  exception 
of  Clifton  Court  Forebay  where  a minor  outbreak  of  avion  cholera  recently 
appeared  in  waterfowl.  The  wastewater  discharge  destined  for  Site  42 
would  have  no  influence  on  this  problem  considering  the  present  and  future 
manaejement  of  the  forebay. 

The  reservoir  on  Marsh  Creek  has  not  contributed  any  wildlife 
disease  problems.  The  proposed  reservoir  on  Kellogg  Creek  could  have 
on  adverse  effect  on  waterfowl  if  changing  water  levels  contributed  to 
conditions  favoring  the  occurrence  of  botulism.  Vegetation  control  in 
shallov;  areas  would  prevent  the  appearance  of  botulism,  and  water  quality 
should  insure  a minimum  of  nutrients  which  might  encourage  algae  and 
micro-organisms  growth. 

The  development  of  Sub-Area  42.2  could  create  a threat  to  the  health 
of  deer  where  forested  regions  are  adjacent  to  permanent  pastures,  and 
the  situation  could  be  more  acute  in  Sub-Area  42.1  where  chapairal  and 
irrigated  pastures  are  contiguous.  This  type  of  ecotone  is  usually  the  local- 
ity of  overwhelming  parasitic  worm  infections  of  deer.  There  aie  several 
categories  of  these  internal  parasites  including  "stomach"  worms,  lung- 
worms,  both  of  which  can  be  fatal,  as  well  as  tapeworms  and  liver  flukes 
(Ref.  111).  These  parasites  will  be  discussed  in  greater  detail  where  they 
are  known  to  occur,  specifically  in  Site  18.  The  extent  of  adverse 
impact  in  arb-Areas  42.2  and  42.4  cannot  be  forecast  since  the  species 
of  worms  are  not  prevalent  at  nresent,  but  some  of  these  parasites  must 
exist  in  the  deer  now  at  the  low  rate  of  infection.  The  irrigated  pastures 
which  the  deer  would  seek  could  cause  the  rate  to  increase  to  the  point 
of  causirrg  substantial  loss. 

c.  Ecological  Systems 

In  the  agricultural  areas  around  the  cities  of  Ifrcntwood  and  Byron, 
"v.^eedy"  edges  of  fields  arc  important  habitat  for  birds  and  mammals. 

They  provide  cover  for  oheasants,  quail,  and  songbirds,  such  as  meadow- 
larks and  song  sparrows.  In  addition,  brush  piles  provide  protective  and 
nesting  cover  for  wildlife. 

The  presence  of  brush  piles  as  well  as  "weedy"  lield  edges  depend 
on  the  concern  of  the  local  landowner  or  manager  for  wildlife  mainlenam  ■. 
and  propagation. 

Riparian  and  marsh  habitats  were  very  minimal  in  Site  42.  hiarsh 
and  Kellogg  Cheeks  have  some  areas  of  riparian  haliitat  along  their  wat-r- 


ways.  Sycamores  and  willows  provide  nesting  cover  for  birds  and  in  their 
lower  branches  cover  for  raccoons,  weasels,  and  skunks.  Marsh  areas 
are  available  to  wildlife  at  Contra  Loma  Reservoir  and  Marsh  Creek  Reser- 
voir. This  habitat  is  important  to  provide  cover  and  food  for  migrant  and 
resident  waterfowl  and  marsh  associated  mammals,  such  as  raccoons, 
minks  and  weasels. 

d.  Recreational  Resources 

Site  42  has  an  estimated  recreational  use  potential  of  266  mil- 
lion visitor  days  per  year  available,  but  actual  use  is  minimal.  Warm- 

water  fishing,  deer,  dove,  quail  and  rabbit  hunting,  day  hiking,  horseback  | 

riding,  camping,  picnicking,  boating  and  swimming  are  all  available 
recreational  activities. 

Present  Public  Facilities:  Two  major  public  recreational  facilities 

partially  in  or  immediately  adjacent  to  the  Study  Site  are  Mt.  Diablo  State  j 

Park  and  Contra  Loma  Reservoir.  Mt.  Diablo  State  Park  occupies  a major  | 

portion  of  the  western  part  of  Sub-Area  42.2;  its  total  area  is  7,000  acres,  j 

only  part  of  which  projects  into  the  Study  Area,  It  contains  2 55  picnic  units,  i 

350  parking  units,  80  camping  units,  and  11  miles  of  trails.  Recent  usage 
has  been  estimated  at  281,400  visitor  days  per  year;  projected  usage  for  ' 

the  year  2000  is  estimated  at  561,500  visitor  days  per  year  (Ref.  Vol.  II 
report.  Table  II-G-1).  Contra  Loma  Reservoir  is  located  just  beyond  the 
northern  perimeter  of  Sub-Area  42.4  northwest  of  the  Antioch  Airport.  It 
occupies  a total  of  800  acres. 

Other  public  facilities  within  or  adjacent  to  the  Study  Area  include 
Brentwood  neighborhood  park  (at  Brentwood)  and  Antioch  Municipal  Golf 
Course.  The  neighborhood  park  is  a small  local  facility  while  the  golf 

course  is  a regional  recreation  site.  A state  game  refuge  also  exists  adja-  i 

cent  to  Mt.  Diablo  State  Park.  There  are  no  recreation  site  improvements  | 

on  the  refuge  and  no  wildlife  management  is  practiced.  It  is  a refuge  by  j 

legislative  decree  and  is  patrolled  by  California  Fish  and  Game  employees. 

Its  recreation  value  is  primarily  as  open  space  and  wildlife  habitat. 

Present  Private  Facilities:  Private  recreation  development  within 

Site  42  is  extremely  limited.  One  important  private  facility  in  Sub-Area 
42.2  is  the  Royal  Oaks  Country  Club.  It  occupies  about  100  acres  off 
Marsh  Creek  Road  and  contains  300  picnicking  units  and  500  parking  units. 

Recent  usage  is  estimated  at  100  visitor  days  per  year  while  its  estimated 
projected  usage  for  the  year  2000  will  be  about  200  visitor  days  per  year. 
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There  are  also  two  small  private  parks  in  thf>  western  woodc;d  foot- 
hill region  (sub-area  42,2).  Curry  Creek  Park  on  Morgan  Territory  Road 
contains  swimming  and  picnicking  accommodations  while  Marsh  Crock 
Springs  Park  on  Marsli  Creek  Road  is  presently  expanding  its  picnicking 
facilities  to  include  swimming.  Within  the  boundaries  of  Mt.  Diablo  State 
Park  itself,  the  Boy  Scouts  of  America,  Mt.  Diablo  Council , operate  a 
97-acro  wildoiness  park  and  camp  ground  for  its  members.  No  records 
arc  available  describing  user  days  for  these  private  facilities. 

Many  of  the  homes  along  western  Marsh  Creek  Road  and  Morgan 
Territory  Rood  have  accompanying  horse  boarding  facilities.  Horseback 
riding  is  obviously  a popular  pastime  with  many  of  the  residents  in  this 
area.  Actual  locations  of  riding  were  not  determined. 

Several  private  boating  facilities  exist  along  the  extreme  southeast- 
ern corner  of  die  area.  A list  of  those  sites  and  their  accommodations 
follows  . 

Private  Boating  Facilities  - Site  42 


Old  River 
Pols  Boat  Harbor 
Livermore  Yacht  Club  x x 
Italian  Slough  x x 

Hunti'r  and  Angler  Use:  A limited  amount  of  hunter  use  data  appli- 

ca!)lo  to  tin;  arem  luis  boon  made  available  through  a California  Fish  and 
Game  post-season  postcard  survey.  Tiic  following  information  (Table  V-Ii-G) 
has  been  compiled  by  county,  thus  it  is  not  specific  to  the  Study  Anna. 
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Table  V-H-6 


1970  HUNTER  SURVEY  - CONTRA  COSTA  COUNTY* 


Bag  Hunters 


Pheasant 

9,500 

4,600 

Quail 

17,000 

1,400 

Doves 

79,300 

7,000 

Pigeon 

1,800 

200 

Jack  rabbit 

16,100 

2,200 

Cottontail 

- 0 - 

- 0 - 

Tree  squirrel 

700 

100 

Ducks 

64,600 

5,800 

Geese 

2,800 

1,900 

Jacksnipe 

1,000 

100 

Coots 

2,900 

700 

Deer 

o 

o 

o 

2,200 

* From  unpublished  records  of  California  Department 
of  Fish  and  Game,  Sacramento. 


In  a separate  report  based  on  deer  kill  check  station  data,  the 
California  Department  of  Fish  and  Game  estimated  an  average  annual  kill 
of  only  252  deer  per  season  over  the  last  three  years  in  the  Mt.  Diablo 
subdivision  of  the  South  Bay  wildlife  management  unit  (Ref.  34)  . The 
discrepancy  between  these  figures  and  those  derived  from  the  postcard 
survey  may  reflect  the  inadequacy  of  a two  percent  post-season  hunter 
survey.  No  angler  use  information  is  available. 

Open  Space:  All  of  the  lands  included  within  Site  42,  excepting 

Byron  and  Brentwood,  are  classified  as  open  space  on  the  Contra  Costa 
County  land  use  and  circulation  plan  of  1963.  The  open  space  category 
is  subdivided  into  intensive  and  extensive  agriculture  and  recreation 
areas  (extensive  agriculture  includes  dry  range  grazing  of  cattle  and 
horses  and  dry-farming  grain  crops).  Intensive  agriculture  exists  prim- 
arily on  the  eastern  flatland  while  the  upland  and  hill  regions  are  desig- 
nated extensive  agriculture.  Recreation  areas  delineated  on  the  19  63 
plan  as  open  space  include  the  Mt.  Diablo  State  Park  vicinity.  Contra 
Loma  Reservoir,  Marsh  Creek  Reservoir,  the  proposed  Coalmines  and 
Kellogg  Creek  Parks,  and  the  roadway  corridors  of  Marsh  Creek  Road  and 
Morgan  Territory  Road.  The  open  space  element  of  the  Contra  Costa 
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County  General  Plan  is  presently  being  revised  in  accordance  with  a state 
law  that  requires  an  open  space  plan  fof  every  county  by  June  1973. 


Future  Public  Pacilitics:  The  East  Bay  Regional  Park  District  has 

proposed  two  new  recreational  facilities  within  Site  '12.  These  are  Coal- 
mines Park  (a  historical  site)  and  Marsh  Creek  Reservoir  park.  Coalmines 
Park  is  proposed  to  have  camping,  picnicking,  hiking,  and  horseback 
riding  areas;  2,500  acres  are  to  be  purchased  for  this  park..  No  informa- 
tion is  available  concerning  planned  development  or  facilities  for  the 
proposed  Marsh  Creek  Reservoir  park.  Marsh  Creek  Reservoir  is  presently 
a flood  control  reservoir  and  it  is  not  open  to  the  public. 

Recreational  facilities  are  also  proposed  for  Bethany  Reservoir  in 
Alameda  County.  This  reservoir  is  part  of  the  California  Water  Plan  and 
all  recreational  development  will  be  supervised  by  the  State  Department 
of  Parks  and  Recreation.  At  present  limited  parking,  picnicking  and 
sanitation  facilities  are  being  installed  on  the  reservoir  site,  as  it  is  the 
northern  end  of  the  California  Aqueduct  bike  trail  set  for  completion  in 
October  1972.  Additional  facilities  are  proposed  for  Bethany,  including 
camping,  boating  and  picnicking  areas.  The  parks  and  recreation  element 
of  the  Contra  Costa  County  General  Plan  also  proposes  a community  park 
at  Brentwood  and  a neighborhood  park  in  Byron.  Completion  dates  and 
lists  of  facilities  are  not  available  at  present  for  these  small  recreation 
sites.  The  planning  department  also  intends  to  establish  a scries  of  bike, 
horseback  and  hiking  trails  throughout  the  country.  The  trail  routes  have 
not  yet  been  published. 

c.  Protected  Waterways  Designations 

The  California  Aqueduct  and  the  Delta-Mcndota  Canal  are  designated 
as  Class  III  warmwatcr  fisheries  in  the  California  Protected  Waterways 
Plan.  No  other  resources  arc  classified  under  the  California  Protected 
Waterways  Plan  in  Site  42.  The  San  Joaquin  Delta  which  borders  the 
area  has  been  recognized  as  a scenic,  recreation,  fishery  and  wildlife 
waterway , 
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It  has  been  estimated  that  the  potential  archaeological  sites  are  few 
and  scattered  and  would  be  located  near  the  drainage  channels  of  the  Study 
Site  (Ref.  11).  No  archaeological  surveys  of  the  area  have  reportedly 
been  conducted. 


The  only  historic  landmark  of  note  in  Site  42  is  considered  to  be  the  < 

stone  house  of  Dr.  John  Marsh,  now  owned  by  Contra  Costa  County.  It  ■! 

is  located  immediately  below  the  Marsh  Creek  Reservoir,  A distant  and  a l 

close  view  of  the  house  is  shown  in  Figures  V-G-3a  and  3c.  Dr.  Marsh 
was  a pioneer  physician  in  the  state  and  purchased  the  Spanish  land  grant. 

Rancho  Medanos,  in  1837.  The  stone  house  was  built  in  1856. 


b.  Scenic  Locations 

Several  areas  within  Site  42  have  been  recognized  for  their  scenic 
value.  The  entire  Sacramento-San  Joaquin  Delta  and  Marsh  is  classified 
as  a premium  (Class  I)  scenic  and  recreational  waterway  under  the  Calif- 
ornia Protected  Waterways  Plan  (see  Section  A-3e) . This  includes  the 
northern  half  of  Sub-Area  42.3  since  it  borders  the  Delta  along  a small 
portion  of  the  Old  River  and  because  most  of  these  Delta  flatlands  are 
within  the  legally  defined  limits  of  the  Delta.  The  Old  River  itself  is 
specifically  listed  as  a scenic  waterway  under  this  Plan  (Ref,  30.) 

SR  4 (from  Brentwood  to  just  north  of  Byron)  and  the  Byron  Flighway 
(County  Road  J-4)  from  Byron  on  through  Sub- Area  42.3  have  been  proposed 
for  inclusion  in  the  California  State  Scenic  Highway  System  (see  Section 
A-3f).  Once  included,  corridors  along  these  routes  will  be  maintained  to 
preserve  their  present  scenic  values. 

Apart  from  official  or  proposed  official  scenic  designations.  Site  42 
has  a number  of  other  areas  possessing  scenic  values  worthy  of  mention 
and  preservation.  The  heavily  vegetated  lands  along  Morgan  Territory 
Road  (and  upper  Marsh  Creek,  Sub-Area  42.2)  are  unique  to  the  Site 
and  offer  pleasant  surroundings  for  touring  by  car,  horseback  or  on  foot. 
Also  the  low  ridges  and  valleys  west  of  Deer  Valley  (northwestern  part  of 
Sub-Area  42,4)  provide  a pastoral  setting  of  special  beauty  in  the  spring, 
when  annual  grasses  cover  the  slopes. 

These  scenic  values  are  somewhat  marred  by  the  ever  present 
appearance  of  roadside  refuse  scattered  all  along  the  edges  of  the  Study 
Site's  many  major  and  minor  roads  and  concentrated  particularly  at  natural 
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and  specifically  provided  pull-off  viewing  areas  and  stopping  sites.  The 
universal  "indicator"  of  this  is  the  beer  can. 


Some  idea  of  the  scenic  values  of  Site  42  can  be  anticipated  in 
some  of  the  views  presented  in  Figures  V-H-5a,5b,  and  5c. 
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3 - Environmental  Setting  Without  the  Project:  Public  Health 

(Refer  to  Voliune  VI:  TECHNICAL  APPENDIX  - 

THE  PUBLIC  HEALTH  IMPLICATIONS  OF  LAND 
APPLICATION  OF  WASTEWATER  AND  RESIDUAL  SOLIDS) 
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;i_. Impart  ] 

The  first  impact  of  wdsfcwater  land  application  would  bf  the  loss 
of  viuitation,  wildlifi'  halijPit,  and  \”il'’!J  i fc  on  snthls  arr'.is  duo  lo  vvhalovcr 
cxcavatc'd  mato.rials  resulted  durinq  construction  of  Use  faoilUios. 

ITiscussion,  <!rid RcTm'dii;  I , Protoc'ive  and  i oa_t  ion  .Measures: 

Rofc'r  to  the  discussion  of  Impact  I 3 for  Site-  4 {Med  ion  B-Cni) 

1^. Impact  2 

The  second  impact  would  be  the  loss  of  wildlife  through  loss  of  habitat 
(land;-.,  voyotntion)  to  genera!  project  facilities. 

JhiX i_o n s : ; i o n j _ a nd  Reni r r^:i ! JjTot e r live  an d_ iy'_i_tj_gd t po n_  M_c; a s u re s_: 

Refer  to  the  discussion  of  Imiiacl  h foi  Site  4 (See' ion  I’-Oc). 

£.i_  Tmi>act  3 

The  third  impact  would  be  the  los.s  of  wild  land  habitat  pernianeiUly 
committed  to  pumping  stations,  impoundment  sites  and  facilities,  maintenance 
road.s,  and  above -surface  distribution  systcmfc 

Pi  scu  rps ! on  j_a  n c i_Rf  im  e d Up!  , Protective  and  R''  i tUpe  t i on  Vo  a s nr  ps: 

Refer  to  the  discussion  of  Impact  12  for  Site  4 (Section  B-fd  ). 

d.  Impact  4 

The  fourth  impact  wi  uld  be  tlio  reduction  in  ihe  water  quality  of 
recovered  IV ater  from  surface,  subsurface  (underdraina)  ami  ground  w uers 
(surface  streams). 

Discussion:  The  estimated  recovery  water  contains  several  components 
which  could  degrade  Iho  water  quality  ot  Site  42:  total  nitrogen  (TN),  total 
pliospliorous  (TP),  and  total  dissolved  solid.?  (TDS) . Tnese  estimates  are  pre- 
sented in  Table  V-A-7. 

r.xistiiV!  v,;ater  quality  conditions  with  respect  lo  TDS,  TN  , and  Tl' 
ate  presented  for  various  points  in  or  adjacent  to  Site  42  in  Table  V-lJ-1  . 

Ilstimatod  TDS  of  cirounrKvater  and  subsurface  drainage  after  application 
of  treated  wasti'watcr  to  forest,  piasture  or  cropland  excecais  present  median 
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(jroundwater  TDS  for  the  area.  The  ostimaled  IDS  of  recovered  surface 
draiiKuje  exceeds  exisliny  condilions  in  several  localious  (Old  Kiver,  Biy 
Break,  and  Site  42  proper)  and  is  very  close  to  the  upper  range  of  TDS 
prestfiitly  fount!  in  Italian  Slouyli  (see  Tables  V-A-7  ;ind  V-H-1,  TDS). 

Surface  and  subsurface  drainage  of  wastewaters  into  Big  Break  may  degrade 
present  water  quality  conditions  found  there.  Wastewater  drainage  into 
Itcilian  Slough  could  degi'ade  water  quality  since  the  upper  limit  of  TDS 
presently  found  there  is  approximately  the  lower  limit  of  TDS  exfrected  in 
the  recovered  Vv>astewater.  Higli  TDS  (over  1,000  mg/])  i-s  suspected  of 
reducing  repi'oductive  capacities  in  some  fish  species  among  the  Centrarchids 
and  Cyprinids  (sunfish  and  carp).  Howev^er,  the  Sacramento  pcrclt  may  do 
better  under  high  TDS  conditions. 

Total  nitrogen  levels  higher  than  1 mg/l  and  phosphorous  levels 
above  .1  mg/l  generally  encourage  noticeable  grov;ths  of  algae,  V2aters 
v»)hich  are  righ  in  nitrogen  and  phosphorous  can  have  algal  "blooms”  of  such 
magnitude  that  fish  and  other  aquatic  animals  may  bo  killed  by  associated 
sags  in  available  oxygen  (o.xygen  used  by  the  living  and  decomposing  algae). 

The  threat  of  algal  blooms  should  be  taken  into  consideration  befor'e 
applying  Vv>asLewater  to  lands  that  have  subsurface  drainage  into  Contra  Lotna 
Reservoir,  Clifton  Court  I’orebay,  Bethany  Reservoir,  and  Marsli  Creo!: 
Reservoir.  These  water  bodies  presently  support  fishablo  populations  of 
warmwdter  spocics.  Drainage  into  Marsh  Creek  and  Kellogg  Creek  should 
also  be  monitored  if  reestablishment  of  warmwater  and  stcclhead  fisheries 
is  desired  by  making  tlicse  streamflov^rs  perennial.  The  TN  for  Big  Break  is 
.38' 1.48  mg/l  The  probability  for  eutrophication  is  high  and  values  above 
1.0  mg/l  already  c.xist. 

The  waters  collected  in  drainage  ditches  and  canals  (surface  and  sub- 
surface) may  have  TDS  values  in  excess  of  those  values  which  affect  fish 
reproduction . TP  and  TN  v^alues  are  judged  to  exceed  tho.se  values  that 
encourage  algal  growth.  They  generally  exceed  those  limits  recommended  by 
the  State  as  suitable  for  dischange  to  the  Delta. 

Remedial,  Protective  and  Mitigation  Measures:  Recovery  waters  should 

not  be  expected  to  have  a sustaining  fishery  in  areas  of  high  TDS.  Outfall 
locations  should  be  limited  to  those  areas  with  adequate  mixing  and  dilution 
flows  (as  opposed  to  restricted  channels  and  dead-end  sloughs).  Monitoring 
of  all  outflows  will  be  necessary  to  control  the  water  quality  of  the  effluent. 
Pligh  TDS,  total  nitrogen  and  total  phosphorous  waters  may  require  pre-  and 
post-application  treatment  to  prevent  degradation  of  surface  or  groundwaters. 

e , Impact  5 

The  fifth  inipact  would  lae  TDS  buildup  in  soils  that  recai\’e  treated 
wastewater . 
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j<0!.iiodi<il , PrptrcUvc  ciivi  it  ionl  i v('  Mc.-af'-ni(;:.: 
to  the  tii sru.-^-ioii  f'f  Impat:!  ()  fur  Siiu  28  (Section  f;-t>f). 


f.  Impact  G 

Tlu!  sixth  impact  would  bo  the  lr>ss  of  lefreatioii  opportunitier.  and 
pcrtrnliiil  due  tC'  a reduction  in  the  water  quality  and  the  quality  and  quantity 
of  veejetation,  fi.sli  and  wildlife  in  reservoirs,  farm  pemds  and  slrciam;;. 

! >iscus.siun:  Present  and  p'Otential  uses  of  CtJiitra  Lonia  Reservoir, 
hethany  Rer:ervoir,  Marsh  Crec.-k  Reservoir,  Clifton  Court  Porebay,  fdarsh 
Cree'-'.  and  KolUrny  Crcci'.  for  fishing  and  hunting  of  game  specic;s  might  be 
eitlum  din': ini shee’  o,‘  enhanced  by  a chaneje  in  water  quality.  Ttie  c ^’’ect  on 
thc-'.'.t:  values  v.-iU  depend  on  the  area  'Vianagcrr.ent  scheme  that  i.s  iir'plcmc’.fed . 
Present  hunting  a.nti  fi.shing  oppoitunitics  witl'iin  Site  42  are  already  minimal. 

Parni  iioucls,  a’m'iough  plentiful  in  the  area,  are  nearly  cm  complcUcdy  diy  for 
extetided  periods  during  the  summer.  The  large  nuinbeu' of  tJCtoi.lial  reci eation -- 
ists  in  the  nermby  dan  Francisco  Bay  area  communities  warrant  enha  icc>mer.i 
of  I cot  c-alional  opportunil  ies  in  Site  4?.. 

[iPJit'pf’ ’ al  , ’Protective  and  Mifigation  Measure sy  V orntoi  wati-rcourse s 
that  arc  ree--j viiic;  recovered  wa.stewatcr  to  control  and  keep  the  water  quality 
within  public  health  wiitcr  contact  specifications  and  rcGuirerr.ents  nc-eded  to 

maintain  a vyarm  vater  fislicry.  (Walor  cjuality  standards  in  policy  ot  cr.alifonifa 
Wei  ten  equality  Control  Board;  otherwise  must  bo  se!  on  a case  by  ca.so  by  case  i;  n 

Control  vvQstcwnter  quality  pro-  and  post-application  to  insuic  accept- 
able watci  (paality  of  waters  discharged  into  recreation  watciways. 

Eutrophication  of  streams  can  be  parfioliy  mitigated  and  bankside 
wildlife  habitat  may  be  enhanced  by  cbannolixation  if  caiiicd  out  in  a manner 
designed  to  enhance  wild  land  and  stroa.n  valuc.s.  See  Soil  Conservation  Service, 
Oclobcr  1071  , Planning  and  Design  of  Open  Channels,  Technical  Release  #25, 
Ch.ipie-r  7,  Envirunnicntal  Considerations  . 

g . I m.  pact  7 

The  seventh  impact  v^'ou Id  bo  an  increase  in  gamebird  habitat. 


Discussion:  An  increase  in  water  available  for  farming  may  expand 
intensive  agnoulture  into  areas  picne>  lly  only  grazed  or  completely  unused. 
Ro\v  and  field  crops  can  supply  liabital  necessary  to  pheasant,  qnaii  and 
liove  if  propcmly  nnmaged  by  maintaining  edge  cover  and  water  .s.'urcc,  liaving 
no  field  maintenance  during  nesting  (April-May),  and  i lantiiKj  giuiin  crops. 
Tire  bottom  o'.  Briones,  Horse,  Doer  anri  bone  Tiee  Valleys  and  flat  land;;  vo'  ■' 
and  south  of  Clifton  (Oourt  Porebay  ari'  examples  of  lands  that  may  ;mt;\'idr 
aflditifjral  cover  j'  -put  into  Held  or  rei.v  crops.  Manenosicnt  nnd  S'  ounnian  e 

of  edcji,'  r;o\'( u'  a h >;i.|  k'liC''..,  w a 1 e rc( ’u  1 ..on  , 
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and  planned  corridors  or  plots  would  bo  necessary  to  expand  gamebird  range 
into  new  areas. 

This  action  would  be  a beneficial  impact.  The  management  of  agri- 
cultural lands  to  provide  cover  for  garrf.birds  is,  however,  at  the  discretion 
of  the  land  ov/ner.  Also,  the  "weedy  edge"  cover  can  be  very  easily  removed. 
Soil  Construction  Service  and  other  agencies  actively  promote  wildlife  habitat 
and  try  to  educate  land  owners  to  Vvdlcllife  values. 

h.  Impact  8 

The  eighth  impact  would  be  an  increase  in  waterfowl  resting  and 
hunting  sites  because  of  the  short  supply  of  marshland  in  California. 

Discussion:  Impoundment  of  wastewater  for  storage  or  infiltration 
wculd  create  areas  for  resting  waterfowl.  These  same  areas  might  be  made 
available  to  controlled  public  access  for  the  purpose  of  hunting  v/aterfowl, 
if  water  quality  meets  public  health  standards.  Clifton  Court  Torebay  is  an 
example  of  such  a controlled  w atcrfowl  hunting  and  resting  site. 

This  would  be  a beneficial  impact. 


i Impact  9 

The  ninth  impact  would  be  the  destruction  of  wildlife  habitat  and  edge 
cover  along  existing  canal  systems. 

Discussions:  Use  of  present  canal  systems  in  agricultural  areas  to 
distribute  additional  w'astcwatcr  might  require  removal  of  heavy  vegetation 
in  and  along  those  canals  for  optimum  watcrflov/  efficiency.  The  orchard 
and  field  crop  lands  in  the  northeastern  section  of  the  area  offer  little  wildlife 
habitat  other  than  the  canal  and  streambank  cover.  Its  removal  would  signi- 
ficantly reduce  available  wildlife  habitat. 

Remedial,  Protective  and  Mitigation  Measures:  Management  and 
maintenance  of  sufficient  edge  cover  in  surrounding  fields  .o  replace  cover 
lost  through  clearing  of  canal  banks. 


j.  Impact  10 

The  tenth  impact  would  be  the  reduction  of  the  quality  in  groundv/ater 
stores  used  for  domestic  purposes. 


PiiiC'ur. ? ion:  C^roundwiilor  nnd  .sutjr.urfaro  woter  qu.ili'y  on  rilf  s 
iccoi vine]  wnsi r .votor  may  be  r('f1urcc!  from  pirnenl  rontiit ii/ii:  (note  I 'i;;cnr. - 
lion,  Impact  4).  Rosidentri  Ihrounhout  the  area  dopend  upon  ciround-vaUa 
supplu'r;  for  domestic;  use.  Reducticm  in  qi outKlvvater  quality  may  ndversc-ly 
aUcel  tlie  ejeuern!  health  of  local  residents  and  domestic  and  wild  ouimcals 
which  u.sc  these  water  sources. 


Remedial,  Protective  and  M it  igation  h ■ easiirc  s:  Quality  of  ijiound- 
water  in  dispersal  areas  .should  lie  monitored  to  maintain  a level  comj  atiLle 
witli  qencral  health  standiirds. 

Application  of  v.’astewatcr  should  be  confineti  to  those  areas  largely 
uninhabited  or  to  areas  with  domestic  v/ater  sources  other  than  cjiound//ater 

Residents  should  be  supplied  witli  an  alteriuite  souice  of  domestic 

water . 


The  elcvc.nth  impact  would  be  the  loss  of  present  and  potential  recre- 
ation and  riparian  vegetation  along  major  stream  charinels. 

•'1‘d.ril:  Increased  stream  runoff  created  by  dumping  w.isicwatcr 
directly  into  clio.nncls  or  by  inoreasinq  ovcmland  and  subsurface  diaciagf'  into 
streams  may  cause  scveie  ban';  cutting,  slumping,  and  remr^val  cu  x'ogctafion. 

A potential  foi  sti e-am side  recreation  would  bo  adversely  affected  ciupondin.j  on 
the  amount  and  schedule  of  water  released.  As  an  example,  increased  runoff 
in  upper  Marsh  Creek  may  cause  bank  cutting  and  slumping  at  Royal  Oak  (to'f 
Course,  Ctiinp  Curry  and  Marsh  Creek  Springs  Park;  private  recreational  develop 
ments  on  terrace  land  along  Marsh  Creek.  Bank  cutting  and  slumping  lead  to 
stream  turbidity  and  los.s  of  fish  habitat  down.streani . 

Remedial,  Protective  and  Mitiq<ition  Veasuies:  Land  appl ii.-ation  of 
wastrw'ater  should  not  lie  made  directly  to  stream  chanru  ls  or  in  great  quantric'S 
onto  lands  immediati'lv  suiroundincj  streams  unless  a prcgiam  is  iirplemci  ted 
to  pieparc  streams  for  increased  flows  that  a'so  enhance  the  nat\u.>’  va'ucs. 
(Channelization;  see  SC'S,  October  1971,  Planning  and  I^csign  of  Open  C’'ia>n.el 
Technical  Release  #?.S,  Chapter  7,  Lnvironmcntal  Consideration . ) Otherwise, 
application  of  W'.istewatcr  made  directly  to  stream  channels  or  ran ; i jundinn 
slopes  shouU!  he  of  .small  cnouch  volume  (should  be  to.:;lod)  so  as  no'  lo 
proniole  bank  cuHjng,  channel  emosion  and/or  loss  of  rinaiian  veg.  ta  lion . 
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L.  Impact  12 


The  twelfth  impact  would  be  the  enchancement  of  fishery  potential  in 
Marsh  and  Kellogg  Creeks. 

Discussion:  Wastewater  application  of  sufficient  quality  and  quantity 
to  promote  perennial  flow  in  Marsh  and  Kellnji  Creek  drainages  would  al'ow 
rointroduction  of  warmwater  and  possibly  steelhead  fisheries  to  these  stieams. 
Kellogg  Creek  historically  contained  a significant  run  of  steelhead  and  presently 
contains  a small  warmwater  fishery.  Lack  of  perennial  How  is  the  main  limiting 
factor  to  fisheries  in  Marsh  and  Kellogg  Creeks.  Increased  How  would  probably 
permit  the  development  of  a warmwater  fishery  consisting  of  Ccntrarcliids  , 
Ictalurids  and  Cyprinids;  any  recreational  fishery  would  probably  bo  for  sunfish 
and  bullheads  . 

This  is  a beneficial  impact,  provided  that  increased  flovjs  do  not  cause 
accelerated  erosion  of  the  streambed  and  stream  turbidity. 

rn  . Impact  1 3 

The  thirteenth  impact  v/ould  be  the  reduction  of  water  quality  in 
Sacramento-San  Joaquin  Delta. 

Discussion:  High  nitrogen  and  phosphorous  levels  in  recovery  water 
from  wastewater  disposal  sites  may  affect  critical  water  quality  in  Delta. 

Waters  draining  through  Marsh  Creek  and  its  tributaries  enter  ..Delta  V/aters 
through  Big  Break.  This  water  immediately  circulates  through  Dutch  Slough 
and  flows  southward  toward  Clifton  Court  Forebay.  Waters  draining  through 
Kellogg  Creek  enter  the  Delta  at  Indian  Slough  and  also  flow  south  into 
Clifton  Court  Forebay.  Clifton  Court  waters  support  present  recreation 
(fishing)  and  are  also  pumped  through  the  Delta  Mendota  Canal  and  California 
Aqueduct  to  southern  portions  of  the  state.  Recreational,  commercial  and 
domestic  use  of  the  pumped  water  must  be  considered  in  any  degradation  of 
Delta  water  quality. 

It  is  estimated  that  construction  of  the  Peripheral  Canal  will  reverse 
flow  directions  through  Indian  Slough,  Dutch  Slough  and  Big  Break,  with 
those  waters  emptying  into  the  San  Joaquin  River  and  San  Francisco  Bay 
rather  than  flowing  south  to  Clifton  Court  Forebay, 

Remedial,  Protective  and  Mitigation  Measures:  Monitoring  and  con- 
trol of  recovery  water  quality  should  be  maintained  at  acceptable  public  health 
or  recreational  use  standards. 

Recovery  water  should  be  treated  and  recycled  for  commercial  uses 
outside  the  area.  (Public  Health,  Vol.  IV,  Part  III,  Public  Health.) 
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Rfcovf'iy  wdti-Ts  shouhi  be  only  into  DrlUt  v/ < 1 1 m .v n y 

vvhu'li  liiiVi'  sufficic'iit  flow  to  dilute  the  vvo.'jUjWdtdrs . 

n.  Impact  1 '1 

The  fourteenth  impact  would  bo  a change  in  the'  niiei o-cl iinatc.'  by 
Ihr;  i nci en.'^cd  availdblc  moisture. 

Pi scusrbon:  A change  in  the  plant  and  animal  species  will  lesult 
with  tl'.e  maintenance  of  high  humidities,  e-spccicilly  over  ptirtmo  and  niar.sli 
arc.''S.  Sprinkler  or  mist  application  of  wastewatoi  to  land.s  i.rcscntly  grazed 
(l)ecr,  Crioner,  Lone  Tree  and  Horse  Valleys  for  example)  may  create  per- 
manent pasture  v^ith  a new  plant  community  in  place  of  present  iinnual  cnn.s.scs 
and  forl'S.  Heavy  application  in  lowlarid  areas  (between  IbeiP.wcKvi  anrl  Byron, 
for  example)  may  turn  present  agricuUural  lands  into  niaishL'md.  Refer  to  the 
di.seussion  of  ImpacL  4 for  Site  5 (Section  C-6d)  for  futtlucr  ix?rtincn!  com- 
mentary on  this  topic.  (PermanenI  pasture  species  will  deperjd  o;i  la.nclic’'; 
see  V'('(jcP ation  11-23  to  2b.) 

■’T'i-Lvft  Tiic  impre-l  can  I'o' 

mitigated  by  the  reduction  in  volume  ot  frequency  of  application  of  inconir.y 
water.  (Reder  to  Impact  4 for  Site  b,  Sciction  C-6d). 

o, ^ Impart  lb 

The  fifteenth  impact  would  be  the  introduction  and  encouragement 
of  wildlife'  anc’  fish  diseases  from  wcistnwnter  applications. 

Discussion:  Development  of  permanent  pasture  adjacent  to  forestc:d 
and  chaffarral  areas  through  vvcistcwoter  aijplication  might  bring  harmful 
para.'-itir  wcHin  populations  (lung'/.’orm  s , tapeworrns,  livei  llu'tos,  "stomach" 
worms)  into  close  contact  with  deer  herds.  Bottoin  lands  along  Vasco  Road 
and  in  Brioire;:  and  Deer  Valleys  are  in  rdose  proximity  to  popular  deer  rai.g.' . 
Thc;y  are  abso  areas  of  pot-tsiblc  conversion  to  permanent  pasture  and  should 
receive  special  coirsrdcration . Irrigated  pastures  are  charactcrist  really 
silcft  of  parasitic  worm  infc;stations  winch  may  prove  hanrful  to  deo!  , 

espccia.lly  if  there  arc  domcstrc  sheep  present  hcaboring  ihesr  painsitts. 

L'.-r'n  if  Lhcrc',  vmrrq  air  overall  increase  In  door  populafitin  it  wt.iuM  not  ofi  .et 
rncfoase  in  deer  drsoi.rr:.'js> . 

Rcnrcdral,  Ficdc'ciive  and  Mitrcpition  Measures:  IVanngc  all  waste  - 
water  application  to  diminish  or  prevent  disease  occurrence. 

Monitor  wastewerter  pro-  or  po.st-appllcation  to  prevent  the  n.tro- 
dirrtirin  of  disrasr  C'lgaiiisnis . 
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Limit  introduction  of  irrigated  pasture  to  areas  away  from  deer 
concentrations,  such  as  the  cast  slope, of  Mt.  Diablo.  More  specific 
information  v»»ould  require  on-site  survey  of  deer  herd. 

p.  Impact  16 

The  sixteenth  impact  would  be  a change  in  the  species  association 
because  of  the  change  in  land  use  produced  by  the  introduction  of  additional 
moisture . 

Discussion,  and  Remedial,  Protective  and  Mitigation  Measures: 

Refer  to  the  discussion  of  Impact  12  tor  Site  5 (Section  C-6L). 

q.  Impact  17 

The  seventeenth  impact  would  be  the  improvement  of  Sacramento- 
San  Joaquin  Delta  saltwater  intrusion  problem. 

Discussion:  Wastewater  application  runoff  v/ould  increase  the 
volume  of  freshwater  flow  into  the  Delta  if  recovery  water  TDS  values  were 
maintained  we) I below  present  Delta  water  TDS  values.  Delta  TDS  fluctuates 
widely  vdth  volume  of  freshwater  inflow  from  the  Sacramento  and  San  Joaquin 
Rivers  and  tidal  action.  Beneficial  effect  of  recovery  water  input  would 
depend  not  only  on  recovery  TDS,  but  also  volume  of  outflow,  tidal  stage 
and  total  Sacram.onto-San  Joaquin  River  flow  at  the  time  of  discharge. 

This  is  a beneficial  impact  (needs  to  be  run  through  hydrologic  model), 
if  at  least  some  of  the  recovered  wastewater  flows  north  into  Big  Break  near 
Oakley.  Wastewater  flowing  into  Clifton  Court  Forebay  would  not  improve 
the  Delta  salt  intrusion  problem. 

r.  Impact  18 

The  eighteenth  impact  would  be  a reduction  in  scenic  value  of  road- 
side areas . 

Discussion:  Construction  of  permanent  above-ground  delivery  and 
dispersal  system  along  well-traveled  scenic  routes  will  be  a detriment  to 
the  recreational  value  of  the  area.  Roadways  along  upper  Marsh  Creek  and 
within  Mt.  Diablo  State  Park  are  especially  scenic  and  should  be  protected 
from  degradation,  f.ocation  of  dispersal  systems  should  be  kept  away  from 
contact  by  the  geni'ral  public  for  health  as  well  as  scenic  reasons. 
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• i.'l  il’n  nc'livciy  .iriri 

Sill  ms  for shc>iilil  1ki  kH.'dtod  ii'.vd',,  fi(>rii  i f.i.-  Avnyr: 

lilid  I'opuliil  IT  -I  (Mtioii  sitos. 

I ririnli,:'.;  of  io<\d:;ido  tic'es  ond  shrub.s  would  inilifjntG  llio  uiidosiral'k- 

socnio  ofk'ft:,  of  ih'livory  aiirl  disi'iorsal  systems  cdouily  visible  ftaaii  roads. 

fL‘_ _] J upuct  kJ 

The  iiiiK'lori.tli  impact,  would  be  the  general  ion  of  unpleasanf  odot  s . 

Hi  sou  i . ai , ip.d  Rcipod  i_al  t_Proji'Cl ive  and  b''‘it  >ea;  kyn  J\'  e_a  su'T s ; 

Ref(  I to  t'no  c: i ni s s ion  c-f  Iniiact  2 1 for  Site  5 (Section  (,;-Gu). 

L- JiQ 

The  lwon!iofl)  impact  would  be  incrciased  moscyaito  and  miSn-o  po;<nlnO,- 

ni'^cn_.u  'f)n,_and  Remodial  , Protective  and  P-tji  ioatlnn  bbia  otryysj 
Ik'Tr  to  the  ni sens. s ion  of  Impact  16  tor  Site  5 (Section  G-6p). 

\^.__Ir^jac t ?J_ 

The  twcnty-fiis*  impact  would  be  the  possil.’lc  deprade!  ion  o.’’  the 
recueational  fishcy  due  to  increased  parosite  and  disease  load.s  i nl' od.uT'd 

by  the  a;,'p!  ic.. lion  o'”  treated  w aslowatcr . Vv'hich  parar  ites  and  di  sease  loads 
are  pjoblcmatical. 

■' - j Remedial,  t~>rotpcti\’e  and  .Vil by: ■ i i c2n  2' ^ o a r up ■ .p; 

Rc’for  to  the  ciiscas.sion  of  Impact  15  for  Site  4 (Section  ’.-Go). 

V.  Impact  22 

The  twenty -second  impact  would  be  the  introduction  of  fis.’i  uiscnses 

anrl  pi.rasMes  into  nc'.v  ar('as  by  the  application  of  treated  wartewatci  , Lhouqii 
iK.il  hichly  prc  oaiiie  but  still  nos.sil.rlc  . 

Oijucu ru; I o2i_,_  j_nri__Iyc;n(s!i_o_l , Piotc'cti  vc  and  iGitigal i on  JVi e_fi sj.i re s : 

Rc'tei  to  t!ie  discussion  of  !rnp<  ct  lu  for  Site  4 (Sect'on  I;-6p). 


n-51 


w . Impact  23 


The  twenty-third  impact  would  be  an  increase  in  the  intermediate 
hosts  (molluscs  and  copepods)  of  fish  parasites  by  the  application  of 
treated  wastewater. 

Discussion,  and  Remedial,  Protective  and  Mitigation  Measures: 
Refer  to  the  discussion  of  Impact  17  for  Site  4 (Section  B--6q) . 


X.  Impact  24 


The  twenty-fourth  impact  would  be  an  increase  in  stress  factors 
of  fish  and  their  relationship  to  the  susceptibility  of  fish  to  disease  and 
parasitism . 

Discussion:  The  drainage  of  wastewater  into  surface  waters  could 
cause  a change  in  the  surface  water  quality.  A change  in  water  quality 
that  included  low  dissolved  oxygen  (because  of  increased  biochemical 
oxygen  demand),  and  this  will  depend  on  the  amount  of  organic  matter  in  tlie 
water,  or  increased  water  temperature  above  optimum  levels  may  produce 

conditions  in  fish  that  would  increase  their  susceptibility  to  disease  and 
parasitism . 

Crowding  fish  into  isolated  pockets  may  also  create  stress  condition 
in  fish.  Proposed  wastewater  holding  reservoir  (s)  (if  they  contain  fish) 
could  create  stress  conditions  in  fish  if  the  water  is  drawn  down  to  a low 
level  in  the  summer  months.  This  would  crowd  fish  together  into  localized 
areas,  and  increase  the  chance  of  diseases  and  parasites  by  direct  contact. 
It  could  increase  skin  abrasions  by  physical  contact  which  may  lead  to 
secondary  infections. 

In  Site  42  if  a holding  reservoir  were  built  in  the  foothill  areas,  care 
should  be  taken  in  selecting  a site.  Serious  fish  diseases  could  develop 
if  fish  are  crowded  in  an  area  of  the  lake  because  of  low  water,  especially 
where  the  organic  load  was  high.  This  could  lead  to  an  oxygen  sag  because 
of  oxygon  demands  by  the  decomposing  organic  material. 

Remedial,  Protective  and  Mitigation  k^easures:  The  location  of 
wastewater  holding  reservoirs  should  be  in  such  an  area  that  would  not 
strand  fish  in  isolated  pockets  during  low  summer  water  levels  , 

Proper  management  of  the  fishery  in  wastewater  holding  reservoir  (s) . 
This  will  satisfy  an  unmet  recreation  demand,  very  little  fishing. 
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V.  Impact  2'i 

TliG  Uv(Mity-fifth  impact  woald  be  an  increase  in  fish  di rcns.t^s 
hcxMur.c  of  Inqhei  v/alei  term perut ures  of  recuverori  vvasti  w.itci  and  incr<  -fr'd 
I'nctc'rial  (ircAVth. 

Wastcwatei  uS(;d  for  irrigation  purposes  in  eastenn 
Contra  Costa  County  could  increase  Ihe  temperature  of  s'lnface  ■.valeis  in 
this  ai(Ui.  The  incroascvl  bacterial  growth  associated  with  highen  riieaii 
water  temperatures  and  a heavirn  organic  load  ccmld  inc.icain^  Ihc'  potentiid 
lor  fish  discasrn;  in  existing  watenvays  (Clifton  Court  Forebay,  California 
Aciuoduct,  and  tlie  Delta  Mondota  Canal)  if  wastewater  is  drained  irPo  rh.-  r-e 
fiii-ilities . 

The  application  of  wastewater  to  the  foothills  in  eentud  Contra 
Costa  County  may  u suit  in  an  increase  in  the  ternp'cratnre  of  surface  v.atei 
during  tlie  v;inter  season  of  these  areas  depending  on  wastewater  tciuperalue' 
aiifl  amount  of  dilution  (mainly  farm  ponds  and  inlennittcnt  streauis)  . Inor.  as.ea 
mean  \'ialer  tcmpeiotuies  may  slimulato  bacteria!  gi'owth  of  fisli  lathiogens 
in  ! liose  watei  s . 

The  construelion  of  wasUsvaiei  holdinri  rescr'.'oir  (s)  cosld  increasr- 
tiio  di.se.isc  incidcMicc  of  fish.  A reservoir  Vv  ith  an  ii’eiju’a;  L'otlom  may 
isolate  fisii  during  f.ummer  drawdo»//n  of  water.  Tin'' waler  temperature  ii. 
thf'se  is.dated  pcc'rots  could  increase  considerably  in  the  svu'meii  , ospeciaMy 
if  t!ic''  f'ire  shallow.  Bactfirial  grcwtli  con'd  increase  with  the  tc.n  peraturr: 
rbie,  c'snecially  if  there  i.s  a heavy  cTaanic  load,  and  prc'nioto  th.e  crovvth 
of  bacteiial  padiogcns  of  fish. 

y.J_ ‘-9.121' and  MiDgation  Mca.snres;  Control  t (.mperatnre 
of  the  recovr-ied  wastewater  to  a level  that  would  not  significantly  increase 
the  tomperatnve  of  exisfinq  woteiv/ays. 

Construct  wasto-.v ater  holding  reservoirs  in  such  a manner  to  prevent 
the  occurrence  of  shallo.v,  isolalcd  pochets. 

z ■ Summary  of  .Sensitive  Areas 

Figure  V-B'2  delineates  the  loee.tion  of  emn'i  onrnenlally  "sensili\’e" 
arciis  in  Fite  \2  . "Sonsitivo"  areus  are  Ihose  which  scn  iou.s  impac! 

potenti-il  under  th>j  proposed  project  in  tn-ms  piimarily  of  iish,  wi'dlm-,  ve- 
gelution,  and  'or  rccieation . Aroa.s  of  t^rime  impoitance  would  nen'.'ially  In: 

V. ni'.'rway.s  , existing  and  profiosed  recreational  lacllilics  tind  ti'ca;;,  prim.' 
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wildlife  habitat,  the  actual  locale  of  rare  or  endangered  species,  unique  ve- 
gelation,  notable  scenic  locations  and  vista  points,  etc.  Urban,  industrial, 
and  agricultural  lands  are  usually  not  considered  highly  "sensitive"  areas. 

The  "sensitive"  areas  of  Site  42  consist  of:  (1)  Marsh  Creek  in  Sub- 
Areas  42.2  and  42.4,  (2)  Kellogg  and  Brushy  Creeks  in  Sub-Area  42.4,  (3) 
the  California  Aqueduct  and  Bethany  Reservoir,  Delta  Mendota  Canal,  and 
Clifton  Court  Forebay  in  Sub-Area  42,3,  (4)  two  small  recreational  areas  in 
Sub-Area  42.2  and  one  large  one,  Mt.  Diablo  State  Park,  in  the  western 
part  of  that  sub-area,  and  the  recreational  area  of  the  Clifton  Court  Forebay, 
and  (5)  the  scenic  highway  area  along  the  eastern  perimeter  of  Sub-Area 
42.4  and  through  Sub-Area  42,3,  SR  4 , J-4  (the  Byron  Highway.) 
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V/ASTmATi:R  LAND  AITLICATION  S'TL  4 3: 
TUL  SAN  ]t)AOriN  COUNTY  - UNION 
AND  ROhLKTS  ISLANDS  ARLA 


] - Pro  jo  c t Devolopnru'nt 

a.  Pro?^ont  Land  Uses 

This  site  consists  of  Union  and  Roberts  Islands  in  the  central 
western  part  of  San  Joaquin  Countv , situated  in  the  southernmost  part  of 
the  Sacramento-San  Joaquin  D'-lta.  It  is  located  imrncidiateJy  west  and  south- 
west of  Stockton  and  north  of  Tracy.  It  is  bound  by  the  main  channel  of  the 
San  Joaquin  River  of  the  north  and  east;  Old  River  and  the  Grant  Line  and 
Fabian  and  Bell  Canals  along  the  south,  and  Old  River,  Victoiia  and  North 
Canals,  Tratipcr  and  the"!!  Vv'iskey  Sloughs,  and  Turner  Cut  along  the  western 
perimeter.  The  Middle  River  is  the  principal  intersecting  channel  and  scpaiates 
Rouerts  Island  from  Union  Island.  The  Site  is  representative  of  the  large  flat 
areas  currently  being  formed  in  the  Delta.  See  Figimes  V-I-1,  V-B-2,  and  V-A-7. 

The  Site  occupies  62,000  acres;  Union  Island  covering  36,200  acres 
and  Roberts  Island  2 5,  BOO  acres.  Much  of  the  land  is  at  or  below  sea  level 
and  was  claimed  from  tidal  marsh  lands.  It  is  now  maintained  for  agricul- 
tural purposes  by  levees  and  pump-out  drainage  systems.  The  area  has  a 
high  water  table  which  is  expected  to  limit  the  vertical  flo\v  of  any  waste- 
viator  applied  to  the  surface.  The  current  method  of  iiiigation  and  drainage 
involves  (1)  pumping  out  of  groundwater,  as  necessary,  in  order  to  maintain 
the  water  table  at  desired  subirriyation  levels,  with  leaching  to  remove  salt 
accumulations  in  crop  root  xones  being  accomplished  by  surface  flooding  and 
pumping  drainage  Wcitei  s from  shallow  ditches  back  into  the  stream  channels, 
and  (2)  surface  application  v.  ith  water  siphoned  over  adjacent  channel  banks 
and  d i .‘^•tribuled  by  closrTy  spaced  shallow  ditches  with  recoveiy  with  subsurface 
drains,  collection  ditches  and  channels,  and  pumping  out  from  collection 
wells  back  into  adja.'cn'  sirruiin  channels.  The  use  of  w a stow  ate  r in  this  area 
could  firovidc  an  excellent  source  of  irritption  v/atei  a:  an  alternative  to  river 
flow  and  pumping  from  we'ls.  The  nearest  sources  of  wastewater  aie  Antioch, 
Clayton,  and  Stockton,  ar.  JTrac:y. 

Most  of  the  Delta  islands  are  leveed  against  the  livcr  and  the  winter 
floods.  They  contain  primarily  peat  soils  and  are  sit  king  each  year  as  the 
pea'  t'-nds  to  oxidize.  N''’St  of  tlie  cieneral  aiea  is  underlain  with  connate 
water.  Ir  addition,  some  of  the  deep*  aquifers  arc  becoming  mote  saline. 
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The  San  ]oaquin  River  and  thc>  other  rivers  tlial  rross  tlirough  this 
areii  have  serious  water  quality  problems  now,  particularly  in  dissolved 
oxyqen,  so  that  discharyes  from  a wastewater  system  would  have  to  h'e  of 
high  quality  to  avoid  comprxiudiny  existing  problems. 

The  proposed  Peripheral  Canal  will  come  through  this  arc;a  and  will 
transport  freshwater  to  the  Clifton  Court  forebay  from  the  Sacramento  River. 

It  is  intended  that  it  would  have  some  outlets  to  piovide  frr.sh  w <iter  inflows 
into  the  Delta.  Any  new  water  impoitation  schemes  v/ill  have  to  demonstrate 
that  the  water  ciuality  will  not  be  further  deteriorated. 

A major  plan  for  the  drainage  of  the  area  to  the  south  of  Site  4 3 
incorporates  the  San  Joaquin  Master  Diain  or  the  San  Luis  Drain.  This  pro- 
ject proposes  to  collect  the  sub-drainage  v/ator  from  irrigati  d lands  in  the 
San  Joaquin  Valley,  transport  it  to  the  Delta,  and,  after  adequate  treatment 
to  reduce  drlctcrious  substances,  discharge  into  the  estuary.  Present  plans 
locate  the  outfall  in  the  vicinity  of  Antioch.  A test  facility  at  Piu.'baugh  has 
been  in  operation  for  about  two  years  in  an  effort  to  determine  v.’liat  level  of 
treatment  is  retpuired  for  agricultural  wastcvvater. 

b.  Develonment  Objectives 

This  Site  was  selected  because  it  is  reasonably  representative  of 
many  of  the  Delta  islands.  The  entire  site  is  presently  devoted  to  agricul- 
ture and  is  suitable  for  wastewater  application.  Proposed  land  uses  and  types 
of  land  application  based  on  soil  capabilities  are  shown  in  Figure  V-B  -3. 
Recommended  unit  wastewater  application  rates  for  the  proposed  and  potential 
land  uses  are  as  follows:  (1)  for  pasture,  4.3  acre-feet/ acre/year  for  vegeta- 

tion, 0.5  af/a/yr  for  leaching;  (2)  for  crops,  2.6  af/a/yr  for  vegetation, 

0.8  af/a/yr  for  leaching:  and  (3)  for  marsh  grass  rapid  infiltration  areas, 

90  af/a/yr  (from  Table  V-A-6) . Tlie  analysis  of  potential  vegetative  cover 
in  relation  to  specific  soil  associations  is  given  in  Table  V-A-10. 

The  most  probable  sources  of  treated  w astewatcr  for  laiid  application 
arc  from  metropolitan  Stockton  to  the  northeast,  from  the  metropolitan  Sacra- 
mento area  and  several  small  Delta  communities  such  as  Rio  Vista  and  Isleton 
to  the  north,  from  the  Manteca  urbanized  area  to  the  southeast,  from  the 
urbanized  Tracy  area  to  the  south,  and  possibly  from  the  urbanize  d Contra 
Costa  northshorc  Qiea  of  Pittsburgh- Antioch  and  from  Brentwood,  Oakley, 
and  P.ryon  to  the  west  and  noitliwest.  The  specific  combination  of  sources 
will  depend  upon  the  degree  of  icgionalization  in  the  collection  and  treatment 
of  wastewaters  is  thought  advisable.  The  quality  of  these  treated  wastewaters 
to  I'f;  applied  can  be  extrapolated  from  the  data  in  Table  V-  A-5  and  by  noting 
the  rountic'S  of  origin  of  these  various  possible  sources. 
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The  main  point  of  input  of  treated  wastewaters  will  probably  be 
from  the  direction  of  the  Stockton  area.  This  assumes  significant  regional- 
ization of  secondary-level  treatment  facilities.  It  is  proposed  that  the 
principal  points  of  entry  into  the  Site  be  along  State  Route  4 at  either 
the  west  or  northeast  side  for  sources  from  these  directions,  along  Tracy 
Road  for  sources  from  the  south,  and  along  Bowman  Road  for  sources  from 
the  Lathrop-Manteca  area.  It  is  further  proposed  that  distribution  lines  be 
located  in  convenient  alignments  within  the  existing  rights-of-way  of  the 
existing  road  system,  including  the  levee  roads  completely  encircling  the 
two  islands.  There  are  no  topographic  constraints  for  such  alignments. 

This  approach  will  facilitate  easy  distribution  to  the  various  parcels,  all 
of  which  are  accessible  by  this  means. 

It  is  also  proposed  that  land  application  systems  for  this  site 
would  use  the  existing  irrigation  system  which  covers  the  entire  Site. 
Substantial  areas  in  Site  43  could  be  surface  irrigated.  The  distribution 
and  recovery  systems  will  follow  the  management  and  development  outlines 
presented  in  Section  A- 7a,  A-7b,  and  A- 7c. 


r ^ " 

I 

2 - F.nvironmrntal  fretting Vithoul  the  Pro)ect:  ppophysicnl  and  Geochemical 

I Site  43  lies  wholly  within  the  Sacrarnento-San  Joaquin  Delta,  a 

distinctive  pnysiographic  region  of  the  Central  Valley  qcomorphic  province. 
The  Stud/  Site  i s characteristic  of  much  of  the  easternn;ost  portions  of  the 
Delta,  an  area  of  alluvial  deposits  lying  between  the  maze  of  meandering 
major  and  minor  channels.  Elevations  range  from  a high  of  about  11  feet 
in  the  southern  part  of  Roberts  Island  to  a low  of  -13  feet  in  the  northern- 
most part  of  the  island.  The  site  very  gently  slopes  to  the  west  and  to 
the  north,  slopes  ranging  from  about  0.2  percent  to  practically  nothing. 

The  two  islands  are  each  omclosed  in  levees,  top  elevations  ranging  from 
a low  of  about  10  feet  on  the  northwest  perimeter  to  highs  of  28  and  29 
feet  on  the  southeast  perimeter  and  long  portions  of  the  Middle  River. 

Figure  V-l-2a  and  2b  show  some  typical  views  of  the  Site. 


a.  Geology  and  Flydroloqy 

Summary  of  Geology:  The  basic  subsurface  formation  consists  of 

a thick  accumulation  of  unconsolidated  alluvial  deposits.  Most  of  this 
in  Site  43  consists  of  terrestrial  or  basin  deposits  of  primarily  sedimentary 
rocks  of  late  Quaternary  age  deposited  during  flood  stages  of  major  streams 
of  the  area  between  natural  stream  levees  and  fans,  together  with  more 
recent  stream  deposits  confined  in  nar.-'ow  ribbons  beneath  the  Middle 
River.  Consolidated  rocks  lie  beneath  these  deep  deposits  and  they 
reflect  adjacent  Coast  Range  strata,  particularly  that  of  the  Diablo  Range 
to  the  west.  (Background  reference  Section  A-3b,  Refs.  2,9.) 

Summary  of  Flydrologic  Systems  and  Water  Quality  Conditions: 

The  surface  water  system  iir  the  area  is  a complex  of  freshwater  tidal 
channels  that  vary  seasonally  in  response  to  flooding  and  the  pumping 
schedules  at  tire  pumps  of  the  U.S.  Bureau  of  Reclamation's  Central 
Valley  Project  and  the  California  State  Department  of  Water  Resources' 
California  Water  Project  west  of  Tracy  in  the  southeastern  tip  of  Study 
Site  42.  These  pumps  pull  relatively  low  TDS  (under  150  mg/1)  Sacramento 
River  water  across  the  Delta.  Along  the  San  Joaquin  River  to  the  north, 

TDS  le.'vels  range  betweem  100  and  200  mg/l  about  75  percent  of  the  time 
with  highs  of  about  4 60  mg,  ''  being  observed.  Similarly,  TDS  levels 
range  between  100  and  150  mg,''l  about  75  percent  of  the  time  along  major 
sections  of  the  Middle  River  inside  the  Site  area  with  highs  of  about 
330  nig/1  being  observed.  A''  ng  the  San  Joaquin  River  on  the  east  and 
the  southern  perimeter  channels,  TDS  range.^  evenly  between  about  110  to 
550  mg/l  , valuc-s  over  300  mg,  1 being  observed  50  percent  of  the  time. 

The  reprmted  picture  along  the  western  p'^rimeter  is  somewhat  mixed.  At 
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Robert's  Island  on  West  Levee  Road  of  San  Joaquin, 


Grant  Line  Canal  Looking  W from  Tracy  Rd 


Whiskey  Slouqh  at  Holt,  TDS  rangos  hotw('en  2 10  unci  2-10  nig/l  about  half 
of  the  tunc  anci  between  710  and  7S0  ri.a/ 1 the  oth<  i halt.  Further  south 
at  Middle  River  and  SR  -1,  TDS  valiu'S  reportedly  r mne  between  about  210 
and  250  incj/ 1 . The  California  Reyional  Water  Quality  Ct'ntroi  Board 
(CRWQICB)  for  the  Central  Valley  Recjion  has  specified  a standard  of  700 
mg/ 1 mean  monthly  for  the  eastern  Delta  channels.  All  bu'  the  north- 
westernmost  tip  of  Roberts  Island  (below  a line'  from  Bc/ulton  Road  at 
Whiskey  Slough  to  the  west  end  of  Brookside  Road  just  ne^tth  of  the  San 
Joaquin  River)  and  the  western  one-fifth  of  Union  Island  (east  of  a line 
from  Middle  River  at  SR  -I  to  just  e'-ast  of  the  intersection  of  Grant  bine 
Canal  with  the  Old  River)  are  considered  in  the  easte-rn  Delta  Fstuarine 
hydrographic  division.  A somewhat  lower  but  variable  standard  is  speci- 
fied, for  example,  for  the  Old  River  at  Clifton  Court  Ferry.  Estimates  of 
other  water  quality  parameters  together  with  existing  standards  for  same, 
wlic're  they  have  been  established,  are  presented  in  Table  V-I-1.  Site  43 
is  also  situated  over  a portion  of  the  great  Cential  Valley  groundwater 
basin . 


Water  quality  conditions  in  the  San  Joaquin  River  may  be  considered 
poor  in  the  vicinity  of  Stockton  during  late  summer  because  of  depressed 
dissolved  oxygen  levels.  Otherwise  water  quality  is  good  to  excellent 
except  for  turbidity.  Examination  of  the  records  indicates  a general 
increase  in  TDS  levels  over  the  years  as  would  be  expected  in  a region 
of  intensive  irrigated  agriculture,  str'eam  flow  controls,  and  out-of-basin 
water  diversions.  The  completion  of  the  Peripheral  Canal,  which  would 
cut  across  the  Study  Site,  if  it  comes  to  pass  will  have  an  uncertain  impact 
on  water  quality  conditions,  depending  mostly  on  the  policy  of  water 
releases  associated  with  this  proposed  project. 


b.  Soils 

The  soils  of  the  Delta  are  generally  peaty  soils  typical  of  areas 
whose  natural  and  historical  vegetative  habitat  is  that  of  a tule  marsh. 

The  soils  of  Site  43  are  very  generally  classified  as  non-calcic  wnim  dry 
soils  (Ref.  2).  The  mean  annual  soil  temperature  is  greater  than  •D®!". 

Under  natural  conditions,  they  are  continuously  dry  for  long  j?eriods  in  th(' 
warm  season.  These  soils  are  very  deep  and  generally  poorly  drained. 

Top  soils  Hinge  in  color  from  gray  to  pale  brown;  are  varyiiujly  acidic,  with 
silty  clay  loam  associations  predominating.  Subsoils  range  in  color  from 
very  dark  gray,  through  pale  and  light  ycllowdsh  browns,  to  black;  jiH  r.inges 
from  slightly  acid  to  moderately  alkaline  (slightly  acid  to  ncutrtil  jiredom- 
inating);  and  consist  predominantly  of  15-30  percent  organic  mucks  and 
silty  clay  loams  together  with  sandy  loams,  slightly  calcareous  clays, 
and  iTiinor  <imounts  of  40-70  percent  organic  peaty  mucks.  Two-thirds  of 
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Table  V-I-1 

CURRENT  WATER  QUALITY  CONDITIONS  AND  STANDARDS  FOR  STUDY  SITE  43 


Water  Quality 

Surface 

Ground 

Current  . 

Characteristic 

Waters  ^ 

Waters  ^ 

Standards-^ 

Total  Dissolved  Solids: 

297-880 

East  Delta 

100-750  mg/1 

700  mg/l 

monthly  avg . 

Central  Delta 

210-250  mg/1 

500  mg/l 

monthly  avg. 

Electro-conductivity: 

(in  microhms) 

100-1000 

560-1500 

no  numerical 

stds . 

Total  Hardness: 

46-283  mg/1 

138-269  mg/1 

no  numerical 

Total  Non-carbonate 

1-211 

0-48 

standards 

Hardness: 

/ 

Suspended  Sediment 

under  280ppm-^ 

- 

Turbidity: 

Central  Delta 

15-80  JTU 

50  JTU 

East  Delta 

13-100  JTU 

150  JTU 

Temperature: 

32-82°F  range 

, 66°F 

no  numerical 

65-69  F median^/ 

standards 

pH: 

7. 0-8. 5 

7. 7-8.2 

6. 5-8. 5 

Dissolved  Oxygen: 

2.8-14.8  mg/1 

5 . 0 mg/ 1 minimum 

Total  Nitrogen: 

East  Delta 

0 . 2-2 . 9 mg/1 

3 . 0 mg/ 1 

Central  Delta 

0 . 1-2 . 1 mg/1 

1 . 0 mg/ 1 

Total  Phosphorus: 

0.07-0.36 

no  numerical 

stds . 

Ca: 

10-35 

41-70  mg/1 

no  numerical 

stds . 

Mg: 

5-30 

9-26 

no  numerical 

stds . 

Na: 

10-112 

20-243 

no  numerical 

stds . 

K: 

2-7 

3.8-4. 1 

no  numerical 

stds . 

CO3: 

- 

0.0 

no  numerical 

stds . 

HCO3: 

56-216 

163-551 

no  numerical 

stds . 

SO4 

12-160 

0-54 

no  numerical 

stds . 

Cl: 

10-200 

32-391 

no  numerical 

stds . 

B: 

0.2-0. 5 

0-1.5 

0 . 5 mg/l 

Si02: 

12-18 

no  numerical 

stds . 

NO3: 

0. 1-7.2 

no  numerical 

stds . 

Heavy  Metals: 

Cd 

under  0.01  mg/ 1 

0.01  mg/l 

Cr 

under  0 . 05 

0.05 

Cu 

under  0 . 1-0.25 

0.01 

Fe 

under  0 . 1-0.4 

0.3 

Pb 

0.04-0. 1 

0.05 

Mn 

under  0 . 05 

0.05 

Zn 

under  0.25-0.5 

0.1 

1/  from  Hydrologic  Data:  1969,  Vol.  II:  Northeastern  California,  Bulletin 

No.  130-69,  California  State  Department  of  Water  Resources,  May  1971 
7^/  from  Ref.  183,  surface  waters  only 
2/  from  Ref.  6 
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The  climate  of  San  Joaquin  County  is  generally  characterized  by  1 

cool,  rainy  winters  with  tule  fogs  and  hot,  dry  summers,  the  latter  being  ; 

modified  by  marine  air  masses  that  come  through  the  Carquinez  Straits  i 

from  San  Francisco  Bay.  The  mean  annual  precipitation  of  Roberts  Island  i 

is  11  inches  while  that  for  Union  Island  is  somewhat  higher,  13  inches.  i 

About  80  percent  of  the  annual  precipitation  occurs  between  the  months  oi 
November  through  March.  Average  air  temperature  in  January  is  about 
44'^F  while  that  in  July  is  between  72  and  74'^F.  The  average  length  of  the  * 

growing  season  is  about  290  days  without  a killing  frost.  Mean  annual  i 

pan  evaporation  is  63.0  inches,  about  70  percent  taking  place  iietween  1 

May  and  September.  Mean  annual  evapotranspiration  from  non-iirigated  i 

areas  is  about  11  to  13  inches.  Potential  evapotranspiration  has  been  | 

estimated  to  be  about  44.6  inches  per  year  while  the  annual  vegetative  * 

requirement  has  been  estimated  to  be  about  37.9  inches  per  year  for 
Roberts  Island  and  37.0  inches  per  year  for  Union  Island  (from  Table  V-A-4). 

Mean  annual  sunshine  is  between  3200  and  3400  hours  per  year(Rf,ds.  2,6,144.) 

Summary  of  Air  Quality  Conditions:  It  is  estimated  that  Site  43 

currently  experiences  between  30  to  50  days  per  year  when  the  oxidant  ' 

levels  are  at  or  over  the  0.  10  ppm  level.  Background  discussion  for  this 
has  been  presented  in  Section  A-3d.  The  site's  proximity  to  Stockton  and 
the  continuation  of  current  development  rates  would  indicate  that  a general 
increase  in  these  experiences  with  higher  oxidant  levels  is  to  be  expected. 

The  degree  to  which  current  air  pollution  control  programs,  Federal,  state, 
and  local,  will  affect  this  in  the  immediate  future  period  is  uncertain. 

(Ref.  14  2.) 


3 - Environmental  Setting  Without  the  Project:  Ecological 


The  San  Francisco  and  San  Joaquin  Delta  contains  important  fish, 
wildlife,  and  recreational  areas.  Site  43  is  representative  of  Delta  flat- 
lands.  The  Delta  has  a valuable  striped  bass  and  warmwater  sport 
fishery.  It  is  a necessary  spawning  area  and  migratory  route  for  anadromous 
fish.  It  provides  e.xtensive  native  riparian  habitat  for  a great  diversity  of 
birds  and  mammals.  There  are  fallow  agricultural  lands  that  are  necessary 
wintering  grounds  for  waterfowl  and  it  is  heavily  utilized  for  recreation 
for  a variety  of  purposes  . The  Delta  is  classified  as  a Class  I premium 
scenic,  fishery,  wildlife,  and  recreational  waterway  in  the  California 
Protected  Waterways  Plan.  In  summary,  it  is  one  of  the  most  complex 
and  valuable  fish  and  wildlife  areas  in  the  state.  It  is  also  the  most 
intensively  studied  area  in  California  with  respect  to  its  aquatic  resources. 


a.  Vegetative  Cover 

Wastewater  Application  Site  43  (Roberts  and  Union  Islands) 
supports  two  vegetative  cover  types  --  agricultural  and  riparian.  The 
agricultural  crops,  orchards,  fallow  fields,  roadways  and  home  and 
farming  developments  cover  all  the  available  land  (Figure  V-I-3)  except 
for  the  levees,  berms,  small  canals,  and  "edges"  in  the  study  area.  In 
the  intense  agricultural  areas,  native  plant  species  are  not  permitted  to 
grow.  The  "weedy"  edges  of  fields  and  canals  support  species  such  as 
turkey  mullin  (Eremocarpus  setigerus)  , sweet  clover  (Melilotus  sp.), 
field  mustard  (Bras  sic  a campostris)  , Johnston  grass  (Sorghum  halepense)  , 
as  well  as  other  species  of  grasses  and  composites  (sunflowers)  . Some 
irrigation  and  drainage  ditches  contain  cat-tails  (Typha  sp.)  and  large 
tules  (Scirpus  sp. ) . These  species  and  others  provide  cover  and  food  for 
native  animals  and  the  exotic  ring-necked  pheasant. 

The  channel  islands,  levees,  berms,  and  other  areas  between 
levees  and  waterways  constitute  the  major  areas  of  existing  native  vege- 
tation. Some  of  these  areas  are  restricted  by  levee  maintenance  programs 
to  having  only  small  forbs  and  grasses.  In  other  areas,  dredger  spoils, 
repeatedly  deposited  on  the  berms  and  levees  , cover  and  restrict  vegeta- 
tion to  annual  species  of  forbs  and  grasses. 

On  channel  islands,  berms,  and  levees  using  less  restrictive 
maintenance  systems,  permanent  riparian  vegetation  (Table  V-I-2)  has 
developed.  The  plant  species  that  develop  generally  depend  on  the 
amount  of  water  available  to  the  plant.  Marsh  plants  such  as  cat-tails 
and  bulrushes  develop  on  areas  where  the  land  is  shallowly  submerged. 
Willow  (Sal ix)  species  invade  the  slightly  higher  ground.  Areas  above 
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EXISTING  VEGETATIVE  C0VI:R  IN  SITE  4 3 


COVER  ITPES 

A Agriculture  (cultivated  and  pasture) 
B Barren 
C Coniferous 
CB  Chaparral-mt . brush 
GF  Grasses  and  forbs 
H Hardwoods 
M Marsh 

SDS  Southern  desert  shrub 
PJ  Pinyon- juniper 
U Urban 

W Water  (lakes  and  reservoirs) 
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Table  V-I-2 


DOMINANT  RIPARIAN  VEGETATION  OF  WASTEWATER  LAND  APPLICATION 

STUDY  SITE  43 


Scientific  Name 

Common  Name 

Populus  fremontii 

Cotton  wood 

Juqlans  hindsii 

Black  walnut 

Quercus  lobata 

Valley  oak 

Acer  nequndo  ssp. 
californicus 

Box  elder 

Salix  hindsiana 

Sandbar  willow 

Salix  sp. 

Willow 

Sambucus  mexicana 

Elderberry 

Nicotiana  qlauca 

Tree  tobacco 

Datura  meteloides 

Jimson  weed 

Rubus  ursinus 

California  blackberry 

Rosa  californica 

Rose 

Fraxinus  latifolia 

Oregon  ash 

Vitis  californicus 

Wild  grape 

Marrubium  vulqare 

Horehound 

Melilotus  sp. 

Sweet  clover 

Brassica  campestris 

Field  mustard 

Mimulus  sp. 

Monkey  flower 

Centaurea  melitensis 

Star  thistle 

Arundo  doxax 

Giant  reed 

Eucaluptus  sp. 

Eucalyptus 

Scirpus  sp. 

Bulrush  (Tule) 

Typha  sp. 

Cat-tail 

I 
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thf  sfiollow  Witter  on  berms  and  levees  support  tree  species  such  as  black 
walnut  (l.utjjin;i_s  hinil?_ii)  - cottonwoods  (Populus  fremontii) , ash  (Fraxiims 
]at i fol ija)  , box  elder  (Acer  nequndo  ssp.  californica) , oak  ((juercus  lobata) 
and  eucalyptus  (L’ucalyptus  sp.).  Levees  in  some  areas  are  heavily 
covered  with  blackttcrries  (Itubus  urs inus)  , wild  rose  (Rosa  californica) , 
or  giant  reed  (Arundo  doxas) . Elderberry  (Sambucus  mexicana) , tree 
tobacco  (Nicotiana  tjlauca)  , monkey  flower  (M imulus  sp.),  star  thistle 
(Centaurea  melitensis) , Jimson  weed  (Datura  meteloidcs)  , and  horehound 
(Maiiubiuin  vulcjare)  arc  also  common  on  the  landward  levee  slopes.  Some 
of  the  areas  contain  most  of  the  species  listed  above,  while  at  other 
locations  a single  species  or  a few  species  will  be  dominant. 

Riparian  and  marsh  areas  of  particular  note  include  the  central 
vegetative  strip  in  between  the  Fabian  and  Bell  Canal  and  the  Grant  Line 
Canal,  and  between  Victoria  Canal  and  North  Canal;  the  channel  islands 
of  the  San  Joaquin  River,  Middle  River,  Old  River,  Trapper  Slough, 

Whiskey  Slough,  Salmon  Slough  and  Turner  Cut;  and  some  areas  (particularly 
the  wide  inner  berms)  of  the  levees  of  Old,  Middle,  and  the  San  Joaquin 
River.  The  south  bank  of  Trapper  Slough  contains  extensive  marsh  areas 
of  cat-tails  and  bulrushes. 

Several  plant  species  reported  in  the  area  are  listed  as  rare  or 
endangered  by  the  California  Native  Plant  Society  and  arc  noted  in  Table 
V-1-3. 


b.  Fish  and  Wildlife 

Fishery  Resource:  The  many  sloughs  and  canals  on  Union  and 

Roberts  Islands  support  a premium  warmwater  fishery.  This  area  is  also 
part  of  the  migratory  route  of  Chinook  salmon,  which  arc  currently  endangered 
by  low  flow  and  poor  water  quality  in  the  San  Joaquin  River.  Bordering  and 
internal  sloughs  and  creeks  contain  many  species  of  the  family  Centrachidae 
(sunfish  and  bass),  Ictaluriade  (catfishes) , Cyprinidac  (minnows),  and 
Catostornidae  (suckers).  A complete  list  of  fishes  utilizing  the  study  site 
is  availabU'  in  the  Appendix  (Chapter  K) . 

Stripi‘d  Bass . Major  spawning  migrations  of  striped  ba.ss 
enter  the  area  in  the  spring.  Those  in  the 

northern  Delta  migrate  upstream  into  the  Sacramento  River.  Those  in  the 
soutliern  Delta  concentrate  in  the  lower  San  Joaquin  River  and  migrate  into 
the  upper  portions  of  the  river  if  water  quality  is  good.  A high  TDS 
('  lOfl  mg/1)  will  prevent  the  upstream  migration  of  adult  bass  (Ref.  100). 


Table  V-I-3 


r 


RARE,  ENDANGERED  AND  POSSIBLY  EXTINCT  PLANTS  OF 
WASTEWATER  APPLICATION  SITE  43 


Scientific  Name 

Common  Name 

Local  Habitat 

Plant  Community 

Cirsium 

crassicaule 

a thistle 

Shallow  water, 
wet  places  in 
fields  near 
San  Joaquin  River 

Orcuttia 

greeni 

a grass 

Moist  open 
places 

Valley  grassland 

Eryngium 

racemosum 

Button 

snakeroot 
(a  forb) 

Low  wet 
places  below 
100  feet , 

San  Joaquin 
Delta 

Freshwater  marsh 
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when  the  TDS  is  low.  Very  little  spawning  occurs  in  Grant  Line  Canal 
and  Middle  River. 

American  Shad.  Adult  shad  are  common  from  March  through 
June  in  the  main  San  Joaquin  River  channel  (from  Stockton  to  Mossdale) 
and  the  Fabian-Bell  Canal.  Most  shad  ascend  branches  of  the  San  Joaquin 
River  during  this  time  to  spawn,  although  some  may  spawn  in  the  canals. 
Young  shad  and  striped  bass  find  the  Delta  to  be  an  essential  nursery  area 
during  their  seaward  migration.  Channels  bordering  Site  43  are  a part  of 
the  nursery  area.  Turner  and  Kelley  (Ref.  100)  reported  catches  of  young 
shad  in  the  Fabian-Bell  Canal  and  in  the  main  San  Joaquin  River  between 
Mossdale  and  Stockton. 

King  Salmon . Adult  salmon  move  from  the  Delta  into  the 
San  Joaquin  River  and  migrate  upstream  during  the  fall,  and  to  a lesser 
extent,  in  the  spring.  Fall  runs  of  salmon  have  been  considerably  lower 
since  1953.  Young  salmon  migrate  downstream  through  the  Delta  during 
the  spring  months,  especially  April  to  June.  Juvenile  salmon  have  been 
captured  in  Old  River  at  Indian  Slough,  the  Fabian-Bell  Canal,  and  in  the 
main  San  Joaquin  River  near  Stockton  (Ref.  100).  They  arc  commonly  taken 
at  the  Tracy  and  Clifton  Court  pumps. 

White  Sturgeon.  Juvenile  white  sturgeon  have  been  caught 
in  small  numbers  in  the  spring  near  Mossdale  on  the  main  San  Joaquin 
River . 


Catfish . The  Sacramento-San  Joaquin  Delta  provides  over 
one-half  of  the  catfish  caught  by  sport  fishermen  in  the  state.  Each 
species  of  catfish  occupies  a different  environment  in  the  Delta.  Black 
and  brown  bullheads  occur  most  abundantly  in  dead-end  sloughs.  Channel 
catfish  prefer  the  swifter  waters  of  the  San  Joaquin  River.  Adult  white 
catfish  are  more  abundant  in  quiet  backwater  sloughs  and  flooded  islands, 
such  as  Trapper  and  Whiskey  Sloughs. 

Sunfish . The  major  concentrations  of  Centrachids  (sunfish) 
are  found  in  quiet  backwater  sloughs  off  the  main  channels. 

Cyprinid  Fish . Members  of  the  Cyprinidae  include  the 
Sacramento  blackfish  , Sacramento  hitch  , splittail,  Sacramento  squawfish  , 
common  carp,  goldfish,  and  golden  shiner.  Carp,  Sacramento  blackfish, 
and  Sacramento  hitch  are  extremely  abundant  around  Mossdale,  on  the 
main  San  Joaquin  .River,  especially  when  the  TDS  is  very  high.  Goldfish 
and  golden  shiner  are  mainly  caught  in  dead-end  sloughs.  Splittail 
aopeai  to  be  evenly  distributed  throughout  the  Delta.  The  Sacramento 
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squawflsh  prefer  river  drainage . Cyprinids  , Centrarchids  , and  bullheads 
commonly  inhabit  drainage  canals  on  the  irrigated  lands. 

Wildlife;  Site  43  has  prime  wildlife  habitat  in  the  riparian  zones 
along  waterways,  in  the  marshes  and  sloughs  of  the  channel  islands,  and 
to  a limited  extent  in  the  agricultural  areas  covering  most  of  the  area. 

The  number  and  diversity  of  animal  species  in  Site  43  can  be 
appreciated  from  the  species  lists  in  the  Appendix  (Chapter  K) . The 
habitat,  distribution  and  general  position  in  food  webs  is  also  given  for 
each  species.  The  relative  abundance  of  faunal  species  is  known  for 
economically  important  species,  i.e.  , game  species,  while  the  relative 
abundance  of  most  non-game  species  awaits  investigation.  The  faunal 
species  observed  during  the  field  survey  are  listed  in  Table  V-I-4. 

Upland  Game.  San  Joaquin  County  rates  in  the  first  ten 
of  the  state  for  hunter  bag  of  pheasants,  doves,  and  jackrabbits. 

Pheasants  occur  in  densities  of  64  to  320  per  square  mile  in  the  agricul- 
tural areas,  especially  in  grain  and  corn  fields  with  "weedy"  edges. 

Quail  are  estimated  to  occur  in  densities  of  190  to  380  per  square 
mile  on  the  brushy  levees  and  berms  along  the  rivers,  sloughs,  and  canals. 
Many  of  the  "land  side"  levees  contained  dense  growths  of  blackberry  and 
wildrose  bushes  which  provide  excellent  cover  for  quail. 

Waterfowl . San  Joaquin  County  is  an  important  waterfowl 
wintering  area,  and  consistently  rates  in  the  top  ten  in  hunter  bag  of  ducks 
and  geese.  Fallow  grain  fields  are  important  feeding  and  loafing  areas 
for  ducks,  geese  and  cranes  during  the  winter.  The  non-leveed  channel 
islands  (unreclaimed)  with  their  dense  vegetation  of  cat-tails,  bulrush, 
brush  and  trees,  provide  the  highest  quality  of  nesting,  roosting  and  cover. 

Non-game  Wildlife.  Beaver  and  otter  are  common  and 
muskrats  are  plentiful  in  and  along  the  waterways  of  Site  43.  According 
to  the  Gaj/ie  Management  Handbook,  about  $30,000  worth  of  pelts  from 
fur-bearing  animals,  especially  beaver,  mink  and  muskrat,  are  taken 
annually  along  the  Delta.  Some  of  these  animals  are  taken  from  the  sloughs 
and  marshes  of  Site  43. 

The  segment  of  the  greater  sandhill  crane  population  that  winters 
in  the  Sacramento-San  Joaquin  Delta  numbers  2,000  to  3,000  individuals. 
Fallow  grain  fields  and  marshes  are  important  winter  habitat  for  cranes. 


r-17 


2S2S2 


Table  V-I-4 


ANIMALS  OBSERVED  DURING  FIELD  INVESTIGATIONS  ON  OCTOBER  3,  197  2 
OF  WASTEWATER  LAND  APPLICATION  STUDY  SITE  43 


Birds 

American  kestrel 
Cooper's  hawk 
Red  tailed  hawk 
Turkey  vulture 
Meadow  lark 
Song  sparrow 
White  crown  sparrow 
Fox  sparrow 
Belted  kingfisher 
Red  shafted  flicker 
Brown  towhee 
Western  wood  peewee 
House  finch 
Mockingbird 
Scrub  jay 

Brewer's  blackbird 

Red-winged  blackbird 

Rufous  hummingbird 

Loggerhead  shrike 

California  valley  quail 

Chinese  ringnecked  pheasant 

California  gull 

Starling 

Ruddy  duck 

Killdeer 

Mourning  dove 

Common  gallinule 

Purple  martin 

Barn  swallow 

Cliff  swallow 

Great  blue  heron 


Mammals 

California  ground  squirrel 
Scat  identification  of 
brush  rabbit,  raccoon, 
and  coyote. 


These  species  were  omnipresent  in  the  area. 
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Rare  and  Endangered  Species: 


Fish . One  fully  protected  fish  species  may  occur  in  Site 
43,  the  thicktail  chub.  Its  status  is  not  p.'esently  known  except  that  it 
inhabits  the  lower  reaches  of  the  Sacramento-San  Joaquin  River  drainages. 


within  Site  43: 


Reptiles . Two  rare  or  endangered  reptilian  species  occur 


Species 


Status 


Alameda  striped  racer 
Giant  garter  snake 


Rare 

Uncertain  and  rare 


The  Alameda  striped  racer  inhabits  the  lowland  mountainous  areas  I 

and  rocky  outcroppings  east  of  San  Francisco  Bay  and  is  occasionally 
found  in  grasslands.  Brushy  levees  and  berms  would  be  the  likely  habitat 
for  this  animal  in  Site  43.  The  giant  garter  snake  inhabits  freshwater 
marshes  and  sloughs.  Its  habitat  has  been  greatly  reduced  by  diking  and 
filling  of  marshes . 


Birds . Several  raptorial  bird  species  are  known  to  occur 
in  or  near  Site  43  (see  the  Appendix,  Chapter  K) . 


Species 


Status 


Ferruginous  hawk 
Southern  bald  eagle 
American  osprey 
Prairie  falcon 
American  peregrine 
falcon 


U ncertain 
Endangered 
Uncertain 
Rare 

Endangered 


All  of  the  above  bird  species  share  the  common  trait  of  being  "end 
of  the  chain"  pred-itors  . They  live  almost  entirely  on  animal  flesh. 

Their  numbers  have  been  reduced  by  destruction  of  habitat,  depredation 
by  man,  and  accumulative  effects  of  pesticides.  Residual  pesticides, 
especially  chlorinated  hydrocarbons,  accumulate  in  the  tissue  of  prey 
animals  and  they  arc  then  passed  upwards  through  the  food  chain,  accumu- 
lating in  the  highest  concentrations  in  predators.  Chlorinated  hydro- 
carbons are  believed  to  inhibit  reproduction  success  (Ret.  36).  Other 
bird  species  that  may  utilize  the  marsh  and  riparian  habitat  arc: 
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Status 


Species 

Greater  sandhill  crane 
Alaskan  short-billed 
dowitcher 

California  yellow  billed 
cuckoo 

Yakutat  fox  sparrow 
Suisun  song  sparrow 


Rare 

Uncertain 


Rare 

Uncertain 

Uncertain 


The  greater  sandhill  crane  utilizes  the  fallow  grain  fields  for  loafing 
and  feeding  areas  during  its  southward  migration.  The  Alaskan  short-billed 
dowitcher  winters  from  Central  California  south.  Its  habitat  consists  of 
mudflats,  open  marshes,  and  ponds.  It  feeds  on  small  invertebrates  in 
mudflats.  The  California  yellow-billed  cuckoo  inhabits  dense  streamside 
plant  growth,  especially  in  willow  thickets,  feeding  primarily  on  insects, 
berries,  and  reptiles. 


The  Yakutat  fox  sparrow  probably  winters  in  the  central  valley  of 
California,  utilizing  riparian  vegetation.  The  Suisun  song  sparrow  is 
probably  a resident  bird  inhabiting  marshes,  thickets,  and  roadside  brush. 


Wildlife  Diseases:  Avian  cholera  is  an  enzootic  disease  of  water- 

fowl on  all  of  the  southern  Delta  islands  including  those  of  Area  43 
(Ref.  112).  During  the  winter  thousands  of  swans,  geese,  and  ducks 
reside  in  the  area.  An  aerial  survey  of  Union  and  Roberts  Islands  in 
February  1971,  followed  by  a ground  census  revealed  that  about  400  swans, 
2,700  geese  and  3,100  ducks  had  died  of  avian  cholera.  Based  on  hunter 
postcard  surveys,  more  geese  died  of  this  disease  than  were  killed  by 
hunters  on  these  islands  (Ref.  113). 


The  projected  wastewater  application  for  optimum  vegetative  growth 
indicates  that  the  crop  and  site  requirements  are  zero  during  December, 
January,  and  February.  However,  application  of  wastewater  for  a flushing 
action  throughout  these  winter  months  could  have  a beneficial  effect 
described  for  Site  4 regarding  control  of  avian  cholera.  Again,  contour 
ponding  in  this  period  for  maximum  water  control  and  the  use  of  pumps  to 
discharge  the  water  from  a lower  sump  into  the  San  Joaquin  and  Middle 
Rivers  would  provide  a positive  means  of  disease  control. 


Rapid  drainage  and  drying  of  the  lands  on  Site  43  would  also  have 
a beneficial  effect  on  the  course  of  an  avian  cholera  outbreak.  This 
action  is  a normal  procedure  and  is  necessary  so  that  the  ground  can  be 
disked  and  the  soil  prepared  for  planting  operations.  If  the  suggested 
flushing  procedures  could  be  followed  by  rapid  drainage  in  mid-February 
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or  at  the  end  of  the  month,  dependent  on  the  amount  of  local  precipitation, 
there  would  be  a beneficial  impact  on  the  wintering  waterfowl  as  far  as 
avian  cholera  is  concerned. 

Aspergillosis  is  an  enzootic  disease  of  waterfowl  frequenting  the 
Delta  islands.  This  disease  is  contracted  by  the  ingestion  of  moldy  corn 
wherein  the  spores  of  the  fungus  Aspergillus  fumiqatus  are  inhaled  with 
subsequent  development  of  hyphae  in  the  lungs  and  air  sacs  of  the  birds 
(Ref.  114).  The  mortality  rate  is  high  in  afflicted  waterfowl  and  annually 
between  several  hundred  and  a thousand  of  the  waterfowl  population  die. 
Since  corn  is  one  of  the  most  predominant  crops  of  the  area,  and  this 
fungus  is  ubiquitous  where  moisture  and  moderate  temperatures  prevail, 
aspergillosis  will  continue  to  take  a toll  of  waterfowl.  Discharge  of 
wastewater  for  flood  irrigation  of  crops  on  Site  43  should  have  neither 
an  adverse  nor  beneficial  impact  on  the  course  of  aspergillosis. 

Continued  management  practices  for  existing  crops  with  supplemental 
application  of  wastewater  will  not  influence  the  occurrence  of  botulism 
which  is  infrequent  and  relatively  unimportant  on  Site  43. 

No  other  wildlife  disease  problems  are  known  or  are  anticipated 
for  Site  43 . 


c.  Ecological  Systems 

The  major  animal  communities  in  Area  43  are  located  in  the  marsh 
land  and  riparian  habitats  along  the  major  rivers,  sloughs,  and  canals. 
The  remaining  land  area  is  agricultural.  The  riparian  habitat  occurring  on 
berms  and  levees  and  the  marshy  areas  in  sloughs  provide  the  important 
cover  for  resident  wildlife. 

Marshes:  Trapper  and  Whiskey  Sloughs  provided  the  most  exten- 

sive marsh  areas  in  Site  43.  Bulrush  and  cat-tails  were  common  marsh 
plants  observed.  No  waterfowl  v^ere  observed  in  the  marshes,  but  this 
was  probably  due  to  the  limited  amount  of  observation  time  and  the  time 
of  year.  Both  marsh  areas  are  prime  wildlife  habitats,  providing  cover 
for  waterfowl,  non-game  waterbirds,  and  mammals.  Marsh  habitat  is  of 
special  importance  and  critical  because  of  its  limited  acreage  in 
California . 


Riparian  Habitat . Riparian  habitat  is  found  on  the  levees 
and  berms  of  the  San  Joaquin  River  and  associated  sloughs  and  canals, 
except  those  that  have  been  cleared  for  levee  maintenance.  Some  of  the 
areas  visited  during  the  field  study  include  San  Joaquin  River  below 
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Bowan  Road  and  near  the  southern  end  of  Undine  Road,  Middle  River  near 
Howard  Road,  Grant  Line  and  Fabian  Canals  at  Tracy  Boulevard,  and  Old 
River  at  Clifton  Court  Road  and  Calpack  Road.  The  riparian  vegetation  varied 
from  impenetrable  giant  reed  stands  to  areas  consisting  of  trees,  woody 
shrubs,  and  annual  and  perennial  plants.  The  latter  areas  (providing  a 
variety  of  plant  species)  supported  the  most  diversified  types  of  wildlife. 

This  is  the  best  habitat  for  song  birds  and  good  nesting  habitat  for  raptors, 
e.g.  , white-tailed  kites  and  red-tailed  hawks.  Blackberry  and  wild  rose 
patches  were  common,  many  times  on  the  land  side  of  levees.  These 
areas  provide  excellent  cover  and  food  for  California  valley  quail. 

Animal  trails  were  found  on  some  berm  and  levee  areas  where  the  brush 
was  not  impenetrable.  Scat  identification  indicated  the  animals  were 
probably  brush  or  cottontail  rabbits,  raccoons,  and  coyotes. 

Agricultural  Lands:  Cultivated  land  occupied  the  majority  of  Site 

43.  These  lands  provide  forage  areas  for  large  raptorial  birds  and  some 
game  birds.  Pheasants  were  observed  in  corn  fields  and  near  alfalfa 
fields.  Farm  practices  and  cropping  patterns  are  critical  in  pheasant 
habitat.  Irrigated  pasture,  rice  land  and  irrigated  cereal  crops  are  vital 
to  pheasant  populations.  Intensive,  clean  farming  practices  are  unfavorable 
to  pheasants  (California  Fish  and  Wildlife  Plan,  1965,  Ref.  32).  Fallow 
farm  land  was  scattered  throughout  the  area,  interspersed  between  alfalfa 
and  asparagus.  These  areas  providing  loafing  ground  for  geese  and  cranes 
during  the  winter. 

The  marshes  observed  are  of  the  utmost  importance  in  providing 
cover  for  migratory  waterfowl,  resident  waterbirds,  and  marsh  associated 
mammals  (beaver,  muskrat,  mink,  and  otter).  The  reduction  of  any  portion 
of  the  marsh  acreage  would  undoubtedly  result  in  a decline  in  populations 
of  associated  birds  and  mammals.  The  riparian  habitat  that  best  supports 
birds  and  wildlife  is  that  which  is  comprised  of  a mixture  of  trees,  brush, 
and  animal  plants,  with  occasional  patches  of  dense  brush  and  clearings. 
Irrigated  agricultural  land,  especially  those  with  cereal  grains,  support 
the  entire  life  cycle  of  Chinese  ring-necked  pheasants.  Agricultural  areas 
also  serve  as  forage  areas  for  birds  and  raptors  that  require  the  riparian 
habitat  for  "homes" . 


d.  Recreational  Resources 

The  gross  recreational  user  potential  available  to  the  area  was 
determined  to  be  265  million  visitor-days  per  year.  The  area  is,  in 
fact,  heavily  used  although  extent  of  use  was  not  determined. 
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The  area  supports  an  excellent  fishery  including  striped  bass, 
salmon,  and  sturgeon.  Also  excellent  warmwater  fishing  for  catfish  and 
largemouth  bass  is  available. 

Extremely  good  duck  and  pheasant  hunting  is  found  in  the  area  as 
well  as  hunting  for  doves,  rabbits,  and  quail. 

Of  special  note  in  the  area  is  the  uncommonly  fine  opportunity  for 
wildlife  observation,  nature  walks,  water  skiing,  and  boat  trips.  This 
area  represents  a rare  and  valuable  marsh  land  and  riparian  habitat  which 
is  unique  in  both  its  quality  and  scope.  The  proximity  of  this  area  to 
three  major  population  centers  represents  an  opportunity  to  provide  a high 
quality  natural  experience  to  a large  number  of  recreationists.  A large 
amount  of  recreation  is  provided  by  commercial  facilities  while  public 
facilities  are  extremely  limited. 

Present  Public  Facilities:  The  Stockton  public  boat  launching  ramp 

on  the  Stockton  Deepwater  Channel  and  the  Dos  Reis  Road  public  ramp  are 
the  only  public  recreation  facilities  within  study  Site  43.  Both  offer 
launching  ramps  and  limited  parking  at  present.  The  Dos  Reis  site  is 
scheduled  for  future  development  by  the  state  and  county.  There  are  no 
public  operated  hunting  areas  within  the  site  and  most  land  is  privately 
owned  so  little  land  is  available  for  hunting  by  the  general  public. 

Present  Private  Facilities:  Private  recreational  facilities  on  Site 

43  are  almost  exclusively  boat  harbors,  docks,  and  marinas.  These  are 
scattered  along  the  perimeter  waterways  of  Roberts  and  Union  Islands  and 
vary  greatly  in  numbers  and  types  of  facilities  available.  A list  of  the 
landings  and  their  individual  services  is  shown  in  Table  V-I-5. 

Hunter  and  Angler  Use:  Plunter  and  angler  use  data  are  seldom 

kept  for  small  specific  areas  like  Site  43,  especially  if  the  area  lacks 
publicly  owned  and  operated  hunting  and  fishing  sites.  Estimates  of  use 
over  larger  areas  are,  however,  quite  often  available  and  may  at  least 
express  a trend  in  use  for  the  lands  surrounding  a specific  site.  This  is 
true  in  the  case  of  Site  43.  Stanford  Research  Institute  has  estimated 
hunting  and  angling  use  within  the  Sacramento-San  Joaquin  Delta  from 
1960-2020.  The  following  figures  (Table  V-I-6)  can  be  used  to  estimate 
the  growth  rate  of  hunting  and  fishing  on  Site  43  even  though  they 
represent  median  estimates  for  the  entire  delta. 

The  California  Department  of  Fish  and  Game's  1970  hunter  survey 
offers  hunting  use  data  for  San  Joaquin  County,  an  area  slightly  more 
specific  than  the  Delta  as  a whole,  but  still  not  complete  representative 
of  the  study  area.  Table  V-I-7  presents  data  extrapolated  from  a post- 
season two  percent  hunter  survey  of  San  Joaquin  County. 
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Table  V-I-5 


PRIVATE  BOAT  LANDINGS  IN  SITE  43* 


Fabian  and  Bell  Canal 


Jack's  Fishing  Resort 

X 

X 

X 

Oasis  Marina 

X 

X 

X 

X 

Middle  River 

Union  Pt.  Fishing  Resort 

X 

Whiskey  Slough 

Whiskey  Slough  Resort 

X 

X 

San  Joaquin  River 

Changing  Tide  Fishing  Resort 

X 

X 

X 

X 

Todd's  River  Club 

X 

X 

X 

X 

Turner  Cut-Roberts  Tract 

Ehrich's  Fishing  Resort 

X 

X 

X 

Lost  Isles  Club 

X 

X 

Tiki  Lagun 

X 

X 

X 

Turner  Cut  Resort 

X 

X 

X 

X 

X 

Windmill  Cove 

X 

X 

X 

X 

Stockton  Deepwater  Channel 

The  Anchorage 

X 

Bert's  Boat  Harbor 

X 

X 

Habeeb  Boat  Harbor 

X 

Ladd's  Stockton  Marina 

X 

X 

Louis  Park 

X 

New  Marine  Service 

X 

X 

Port  of  Stockton  Boaters 

X 

X 

X 

Stephens  Marine,  Inc. 

X 

X 

X 

Stockton  Rod  & Gun  Club 

X 

X 

X 

Uptown  Yacht  Harbor 

X 

X 

* Adapted  from  Ref.  41 


Camping 


Table  V-I-6 


HUNTING  AND  FISHING  USE  IN  THE  SACRAMENTO-SAN  JOAQUIN  DELTA 

I9  60  - 2020 

Mean  Estimates  in  Thousands  of  Participation  Days* 


Fishing 

1960 

1970 

1980 

1990 

2uU0 

2101 

2020 

Striped  bass 

786 

1 , 137 

1,383 

1 ,834 

2 , 159 

2,600 

2,870 

Catfish 

448 

612 

732 

996 

1,238 

1,491 

1,646 

Largemouth  black 
bass 

11 

15 

18 

24 

30 

37 

40 

Unidentified  delta 
angl  ing 

79 

108 

129 

176 

218 

263 

290 

Total  Fishing 

1,324 

1,882 

2,262 

3 ,030 

3,645 

4,391 

4,846 

Waterfowl  Hunting 

23 

21 

22 

22 

22 

22 

23 

Total  Hunting  and 

Fishing 

1,357 

1,903 

2,284 

3,052 

3,667 

4,413 

4,869 

* Ada  pled  from  Ref.  21 


Table  V-I-7 


1970  HUNTER  SURVEY  - SAN  JOAQUIN  COUNTY* 


Bag  Hunters 


Pheasant 

39,300 

17,000 

Quail 

34,600 

4,700 

Dove 

103,400 

9,400 

Pigeon 

800 

200 

Jackrabbit 

58,400 

6,300 

Cottontail 

8,400 

1,200 

Tree  squirrel 

1 ,200 

100 

Ducks 

67,800 

6,800 

Geese 

6,400 

2,700 

Jacksnipe 

200 

200 

Coots 

8,600 

1 , 100 

Deer 

-0- 

100 

Extracted  from  unpublished  Dept 

. of  Fish 

and  Game  data 

Sacramento,  California 
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There  are  no  organized  public  or  private  hunting  lands  on  Roberts 
or  Union  Islands.  Publicly  owned  lands  are  minimal  and  private  landowners 
have  preferred  not  to  develop  their  agricultural  lands  into  private  shooting 
areas.  Individual  owners  do  occasionally  flood  their  fields  in  winter  for 
personal  waterfowl  hunting  use,  especially  on  Union  Island,  but  there 
are  no  organized  clubs  (Ref.  48). 

Open  .Space:  The  current  San  Joaquin  County  General  Plan  cate- 

gorizes all  of  Site  43  as  agricultural,  recreational,  and  conservation  open 
space,  excepting  a small  area  of  institutional  land  immediately  west  of 
the  San  Joaquin  River  (Stockton  sewage  treatment  oxidation  ponds).  The 
conservation  areas  are  limited  to  the  levees  along  the  San  Joaquin  River, 

Old  River,  Grant  Line  Canal,  Victoria  Canal,  Middle  River,  and  Whiskey 
Slough.  They  are  categorized  as  such  so  that  they  may  be  maintained  in 
natural  vegetation.  The  banks  of  Turner  Cut,  Burns  Cutoff,  and  the 
Stockton  Deepwater  Channel  are  listed  as  recreation  land  and  have  good 
public  road  access.  The  remaining  interior  portion  of  the  island  is 
agricultural  open  space  (Ref.  85).  A now  open  space  element  to  the 
county  general  plan  is  currently  being  written.  San  Joaquin  County  wishes 
tc  maintain  the  open  space  status  of  Site  43,  as  it  is  prime  agricultural 
and  recreational  land  (Ref.  104). 

Future  Public  Facilities:  Both  the  state  and  county  have  proposed 

additional  recreational  development  for  Roberts  and  Union  Islands  and 
their  surrounding  waterways.  Plans  for  the  State  Peripheral  Canal,  which 
would  pass  through  the  center  of  the  study  area  from  the  Stockton  Deep- 
water Channel  to  Clifton  Court  Tract,  include  canalsidc  recreation  areas. 
These  areas  would  include  facilities  for  picnicking,  swimming,  camping, 
boating,  and  waterskiing.  The  exact  numbers  and  locations  of  these 
facilities  are  still  in  the  planning  stage  as  part  of  the  Sacramento-San 
Joaquin  Delta  Master  Recreaton  Plan  of  the  State  Resources  Agency. 
Development  of  aquatic  parkways  along  the  San  Joaquin  River,  the 
Stockton  Deepwater  Channel  and  Fabian-Bell  Canal  are  included  in  this 
master  recreation  plan. 

The  state  has  also  proposed  the  development  of  an  Old  River 
Islands  State  Recreation  Area  along  the  easterly  end  of  Fabian-Bcll  Canal 
at  Old  River  and  Paradise  Cut.  This  980-acre  park  was  authorized  in  1965, 
but  due  to  lack  of  funds  the  land  has  no*,  yet  been  purchased.  Talile  V-1-8 
presents  a listing  of  expected  facilities. 


Table  V-I-8 


PLANNED  FACILITIES  FOR  A PROPOSED  OLD  RIVER  ISLAND  STATE  RECREATION 

AREA* 


Facility 

First  5 Years 

Next  15  Years 

Total 

Camp  Sites  (Boat  Access) 

75  units 

75  units 

Camp  Sites  (Auto  and 

Boat  Access) 

50  units 

50  units 

100  units 

Picnic  Sites  (Boat  Access) 

40  units 

150  units 

190  units 

Picnic  Sites  (Auto  Access) 

80  units 

60  units 

140  units 

Group  Area 

1 each 

1 each 

General  Parking 

230  spaces 

230  spaces 

Launching  Ramps 

4 lanes 

4 lanes 

Bicycle  and  Hiking  Trails 

4 . 5 miles 

4 . 5 miles 

9 miles 

* Adapted  from  Ref.  29 


A final  state  recreational  development  would  establish  a conserva- 
tion area  to  protect  wildlife  and  fisheries  along  Middle  River  from  the  San 
Joaquin  River  to  SR  4. 

Several  angling  access  areas  are  planned  as  joint  state  and 
county  projects.  The  Dos  Reis  Road  site  was  mentioned  above  as  an 
existing  boat  launching  ramp.  Additional  parking,  picnicking  and  play- 
ground facilities  are  being  developed  adjacent  to  the  ramp  as  Robert  Allen 
Park.  Two  other  angling  access  sites  are  proposed  adjacent  to  Site  43, 
one  at  Clifton  Court  Ferry  and  one  at  the  junction  of  Middle  River  and  SR  4. 
Similar  recreational  facilities  are  expected  at  these  two  sites. 

San  Joaquin  County  itself  has  plans  for  several  water-oriented 
recreational  parks  within  the  study  area.  Tracy  Marina  will  be  established 
at  the  junction  of  Fabian-Bell  Canal  and  Old  River  at  Clifton  Court  Forebay. 
A harbor,  boat  launching  ramps,  berthing,  picnic  sites,  camping  area, 
playgrounds,  and  parking  will  all  be  available.  Buckley  Cove  on  the 
Stockton  Deepwater  Channel  is  scheduled  for  development  as  a small  ciaft 
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Ihurbor  with  yacht  berthing,  snack,  bar,  restaurant,  and  club  room  fricilities. 

Also  on  the  Deepwater  Channel,  Black  Slough  Landing  Park  with  picnicking, 
camping,  swimming,  and  small  harbor  is  scheduled  for  construction. 

? j Trapper  Slough  Roadside  Park  is  the  final  county-operated  proposal.  It 

i will  be  located  on  the  north  bank  of  the  slough  between  Holt  and  Middle 

River  and  will  be  strictly  a roadside  rest  area. 

In  addition  to  parks,  the  county  has  proposed  a system  of  recreation 
roads  and  hiking  and  riding  trails.  The  recreation  roads  would  provide 
access  to  river  and  slough  recreation  areas  that  are  at  present  inaccessible. 
There  are  four  stretches  proposed  within  Site  43:  (1)  south  of  Fabion-Bell 

Canal  from  proposed  Old  River  Islands  State  Recreation  Area  to  Clifton 
Court  Porebay,  (2)  immediately  north  of  and  parallel  to  Clifton  Court  Road 
from  Tracy  Road  to  Old  River,  (3)  south  of  Trapper  Slough  from  its  junction 
with  Middle  River  along  Whiskey  Slough  and  Turner  Cut  to  Holt  Road,  and 
(4)  along  the  proposed  Peripheral  Canal  from  the  Stockton  Doepvv'ater 
Channel  to  SR  4.  A riding  and  hiking  trail  will  also  be  established  through 
the  area,  entering  along  Bowman  Road  from  the  east,  then  passing  north 
along  Roberts  Road  and  west  along  Howard  Road  to  Tracy  Road,  whereupon 
it  will  turn  south  out  of  the  area. 


e.  Protected  Waterways  Designation 

The  Sacramento-San  Joaquin  Delta  is  classified  as  a Class  I 
premium  scenic,  fishery,  wildlife,  and  recreational  waterway  in  the 
California  Protected  Waterways  Plan  (Initial  Element,  1971).  It  is  classi- 
fied as  a Class  I striped  bass  and  sturgeon  water  in  the  listing  of  extra- 
ordinary fishery  waterways.  The  D'.''lta  is  also  classified  as  a Class  II 
salmon  fishery  and  a Class  III  fishery  for  American  shad  (in  "good"  water 
years).  The  Delta  Master  Recreation  Plan  (1966)  recommends  that  "all  of 
the  channel  islands  and  adjacent  levees  in  that  portion  of  Old  River 
bounded  by  Coney  and  Union  Islands"  be  designated  as  a "fish  and  wild- 
life area".  Other  waterways  within  Site  43  are  designated  as  "protected 
use"  or  "natural  use"  areas. 

San  Joaquin  County  recommended  nine  other  waterways  in  or 
bordering  on  Site  43  for  consideration  in  the  California  Protected  Waterways 
Plan.  They  are  as  follows: 

Old  River  - San  Joaquin  River 

Middle  River  - from  Old  River  to  San  Joaquin  River 

Grant  Line  and  Pabion-Bell  Canals  - from  Salmon  Slough  to 
Old  River 
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Woodward  Canal  and  North  Victoria  Canal  - between  Middle 
River  and  Old  River 

Victoria  Canal  - from  Middle  River  to  Old  River 
Trapper  Slough  - entire  slough 
Whiskey  Slough  - entire  slough 

Salmon  Slough  - from  Old  River  to  Fabian-Bell  Canal 
Paradise  Cut  - San  Joaquin  River  to  Old  River 


- Envii'onmp  n t alS  c 1 1 inq  W i thout  the  Project:  Cul  turdl 


i.  Archaeological  and  Historic  Site  Locations 

It  has  been  estimated  that  Site  43  has  the  greatest  archaeological 
potential  of  all  the  sites  studied  in  this  report  (Ref.  11).  The  Delta  area 
between  Stockton  and  Sacramento  has  produced  occupation  sites  dating 
back  3000  years.  Site  43's  proximity  to  this  archaeologically  pro- 
ductive region  and  its  drainage  system,  in  light  of  the  high  probability 
of  a prevailing  fishing  economy  for  the  area's  primitive  antecedent  inhabi- 
tants, indicate  this  great  potential.  Scattered  site  surveys  have  reportedly 
been  productive  (Ref.  11).  Subsequent  documentary  surveys  have 
revealed  a total  of  10  prehistoric  ethnographic  sites  within  Site  43, 
and  five  immediately  adjacent  to  it  (Refs.  13  1,  132,  133,  134,  135,  138, 
and  139).  More  specific  location  of  these  sites  relative  to  Figure  V-I-1 
has  been  extremely  difficult.  Sites  of  Indian  occupation  have  been 
recorded  as  early  as  1806  by  the  Moraga  expedition  (Ref.  133).  A Barr 
Collection  in  the  Smithsonian  Institute  of  Washington,  D.C.  contains 
artifacts  from  over  300  sites  known  to  be  in  the  general  region  of  Site 
43  in  1898  (Ref.  135).  The  Indians  encountered  by  the  early  Spanish 
explorers  in  this  area  were  the  Cholbones  , a northern  extension  of  the 
Yokuts.  Their  foraging  economy  was  largely  dependent  upon  fishing.  It 
is  estimated  that  their  occupation  of  the  Delta  probably  goes  back  about 
1000  years . 

There  apparently  are  no  significant  historical  landmarks  within 
Site  43,  and  certainly  none  registered  with  the  State  of  California  (Refs.  11 
and  15).  The  reported  "Zinc  House  on  French  Camp  Road"  is  clearly 
associated  with  a location  way  to  the  east  of  the  Study  Site  (Ref.  11.) 
Subsequent  documentary  surveys  have  revealed  a total  of  20  mentioned 
historical  sites  (Refs.  136,  13  7,  and  138).  Most  of  these  are  associated 
with  the  early  history  of  San  Joaquin  County  and  indicate  landings  on  the 
San  Joaquin  River  and  several  other  of  the  area's  channels  and  the  home 
sites  of  early  settler  farmers.  Apparently  little  remains  of  these  earliest 
farm  site  structures  and  landings  facilities.  What  primarily  remain  are 
place  and  site  names,  such  as  Clifton  Court  Ferry  and  McDonald  Island 
Ferry. 


b.  Scenic  Locations 

Site  43  in  its  entirety  is  an  officially  designated  scenic  area  by 
virtue  of  it  being  within  the  legally  defined  Sac.'’amento-San  Joaquin  Delta. 
The  entire  Sacramento-San  Joaquin  Delta  and  Marsh  is  classified  as  a 
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premium  (Class  I)  scenic  and  recreational  waterway  under  the  California 
Protected  Waterways  Plan  (see  Section  A-3e).  The  Old  River,  which 
provides  part  of  the  Stuc^'  Site's  southern  perimeter,  is  recognized  separately 
for  its  scenic  character.  SR  4 is  the  only  state  highway  passing  through 
Site  43  and  it  has  not  been  designated  in  this  area  as  being  part  of  the 
State  Scenic  Hig'^way  System  nor  i<=  such  designation  being  proposed. 

Apart  from  official  scenic  designations,  the  scenic  value  of  several 
of  the  waterways  within  and  along  the  perimeter  of  Site  43  deserves  some 
further  comment  at  this  point.  0.1d  River  along  the  east  side  of  Coney 
Island  (along  the  western  perimetc  of  Union  Island),  Middle  River, 

Trapper  Slough,  and  Turner  Cut  all  exhibit  lush  riparian  growth  along  their 
banks.  In  many  instances  this  vegetation  completely  blocks  the  surrounding 
agricultural  lands  from  the  view  of  the  waterborne  traveler,  thus  providing 
a scenic  atmosphere  unique  to  the  Delta. 

These  scenic  values  are  more  than  somewhat  marred  by  the  ever 
present  appearance  of  roadside  refuse  scattered  all  along  the  edges  of 
the  Study  Ste's  roads  and  particularly  along  the  levee  roads  and  the  many 
stopping  and  pull-off  viewing  and  mini-picnicking  areas  adjacent  to  them. 
The  universal  "indicator"  of  this  is  the  beer  can. 

Some  idea  of  the  scenic  values  of  Site  43  can  be  anticipated  in  some 
of  the  views  presented  in  Figures  V-I-2a  and  2b. 


r 1 
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(Rei’er  to  Volume  VI:  TECHNICAL  APPENDIX  - 

THE  PUBLIC  HEALTH  IMPLICATIONS  OF  LAUD 
APPLICATION  OF  WASTEWATER  AND  RESIDUAL  SOLIDS) 


I 

I 


6 - Environmental  Impacts 


a .  Impact  1 


The  first  Impact  of  wastewater  land  application  would  be  the  loss  of 
vegetation,  wildlife  habitat,  and  wildlife  on  spoil  areas. 

Discussion  and  Remedial,  Protective  and  Mitigation  Measures;  Refer 


to  the  discussion  of  Impact  13  of  Site  4 (Section  B-6m)  . 


b.  Impact  2 

The  second  impact  would  be  the  loss  of  wildlife  species  through  loss 
of  habitat  (lands,  vegetation)  to  project  facilities. 

Discussion  and  Remedial,  Protective  and  Mitigation  Measures;  Refer 


to  the  discussion  of  Impact  5 of  Site  4 (Section  B-6e)  . 


c.  Impact  3 

The  third  impact  would  be  the  loss  cf  wild  land  habitat  permanently 
committed  to  pumping  stations,  impoundment  sites  and  facilities,  maintenance 
roads,  and  above-surface  distribution  systems. 

Discussion  and  Remedial,  Protective  and  Mitigation  Measures;  Refer 
to  the  discussion  of  Impact  12  for  Site  4 (Section  B-61)  . 


d .  Impact  4 

The  fourth  impact  would  be  a change  in  the  species  association  be- 
cause of  the  change  in  land  use  produced  by  the  introduction  of  additional 
moisture. 


Discussion;  A portion  of  43,1  is  recommended  to  be  converted  to 
pasture  (it  is  now  crop  land)  by  the  addition  of  approximately  2 acre-feet 
per  acre  per  year  of  treated  wautev/ater.  Another  portion  of  section  43.1 
Is  to  be  converted  to  a rapid  infiltration  (marsh  area)  by  the  addition  of 
large  quantities  of  wastewaters. 

Remedial,  Protective  and  Mitigation  Measures;  A change  in 
ecosystems  would  produce  a direct  loss  of  the  existing  flora  and  fauna,  while 
gaining  a new  species  association  on  the  newly  developing  habitat.  The  loss 


of  lli(>  fh)rit  iimi  fcuiiki  (dopoials  on  flu;  prencni  cjcosystoin)  of  one  ocosy.slCMn 
c.innot  be  inilicatck'! . Mitigation,  protective  and  riMiiodial  mcasuios  would 
need  to  bo  Ivikcn  only  if  the  oricjinal  ecosystem  wa.s  to  bo  nridinlained . To 
les.'  on  the  changes  to  the  ecosystem,  less  wastewater  would  have  to  be 
ap[)lied.  Animal  species  that  would  be  affected  by  n change  in  ecosystems 
can  be  ascertained  from  the  species  list  in  the  Aptiendix  (Chapter  If)  by 
examining  the  habitat  and  food  habits  column  of  these  tables.  For  example, 
the  fallow  (seasonally  cropped)  fields  which  now  provide  .loafing  and  feeding 
areas  for  geese  would  be  converted  to  greem  pastuie;  a less  (ireferential 
area  for  geese.  In  order  to  determine  what  would  bo  lost,  each  small 
individual  area  with  its  associated  flora  and  fauna  would  have  to  be 
evaluated  in  liglit  of  a full  water  application  schedule. 

The  crc'a'iop  of  marsh  lands,  wdiile  an  adverse  impact  for  the  ayricaltura 
associated  v.'lcdife  on  the  pre-e.xisting  cropland,  will  provide  habil.it  for  the 
many  species  -.vliich  aic  deficndent  on  a marsh  environment.  As  marsh  lands 
statev.'icu'  'nave  been  seriously  reduced  in  acieage  with  the  cncroacitmc-nl  of 
man,  production  of  pet-monont  i.oarsh  habitat  wruild  be  licneficicil  <n  ri  a valuable 
ecosystem . 


Some 


lands  within  Site  -Vi  are  flooded  curing  t!;c  \vdntor  months 
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suneort  la-go  p .’pubitions  of  rnigrat ir'n  WdT'-.'o-.;! . Tfio  creation  of  '.'cnv.  :■  i t 
ma.'sii  wo.dd  previrc  cover  haliita'  for  some  i.-’sidopt  wato'-fowl  ant'  particu- 


larly foi  ' c-s  ithu  id  shori'hirds  siidi  as  ploveis  s.iudru  [■'oi  s enrl  av.)(,i-',  (see 
Appen'lix,  Chapter  K) . 


e . Impact 


The  fiah  irnpa.ct  would  be  a change  in  t!:0  micro-climate  caused  by 
tlie  incicased  available  moisture.  Even  thoigh  >t  is  ul.'e<.:dv  irrigatetl, 
humidity  is  no"  all  that  groat  during  summer. 


I.bscii.usion:  A change  in  the  plant  and  animal  species  weill  result 

with  the  ma.iiitenancc  of  liinit  humidities,  especailly  over  pasture  t.n-.i  ni-.;rsh 
arcus.  The  increased  humidity  may  aCcct  species  growing  on  kind  .;i(i? 
of  the  levees.  Tills  eouirf  promote  the  grov»'h  of  more  vegetation  oi 
acct'lorato  the  g'ro'v'T  of  present  v'cgctation.  The  effect  on  area  wild'ife 
would  lie  probk-ma tiual . This  vtould  occur  if  wa  tc-.i  aler  was  applied  ip 
quanti'ie.s  gr-cater  rha.n  tliosc  tli.it  arc  pre'  en'ly  used  for  irrigation. 

Irrigation  is  often  done  by  regulation  of  the  doi  tli  of  the  wiitcr  table:. 


il,  PrrPocti\'e  and  Mitic  iticn  '.lyvisures:  The  impac'  cannc.f 

be  mitig.i'ed  except  by  llic  rcducticxi  in  '.olumr  oj  jpconiing  water. 

f . [ 'Ti : u ' ‘ G 


Th.c-  sixtl'  iipoact  would  be  reck'c 
recovcM'd  v,;ati-'  irom  .surface,  su ,ur'  iC'- 


1-34 


! o I Ul'-''-  f,Ua  li'Y 
: ' : ,1  I 'd'  . .1 ' . •r-j  . 


. 1 


c IT 


Discussion:  The  estimated  recovery  water  contains  several  com- 

ponents which  could  degrade  the  water  quality  of  Site  43:  total  nitrogen 
(TN)  , total  phosphorous  (TP),  and  total  dissolved  solids  (TDS)  . The  water 
quality  values  for  these  parameters  are  given  in  Table  V-A-7.  Existing 
water  quality  conditions  with  respect  to  TDS,  TN,  and  TP  have  been  pre- 
sented in  Table  V-I-1, 


The  upper  limits  of  the  recovery  water  TDS  exceeds  the  e;';isting 
water  quality  condition  known  for  Site  43,  High  TDS  would  encourage  the 
growth  of  plant  species  which  are  salt  tolerant.  High  TDS  (over  1,000 
mg/1)  is  suspected  of  reducing  reproductive  capacities  Insome  fish  species 
such  as  the  Centrarciiids  and  Cyprinids  (sunfish  and  carp)  . 

Total  nitrogen  levels  higher  than  1 mg/1  and  phosphorous  levels 
above  0.1  mg/1  generally  encourage  noticeable  growths  of  algae.  V7aters 
which  arc  rich  in  nitrogen  and  phosphorous  can  have  algae  "blooms"  of 
such  magnitude  that  fish  and  other  aquatic  animals  may  be  killed  by  assoc- 
iated sags  in  available  oxygen  (oxygen  used  by  the  living  and  decomposing 
algae)  . 

The  waters  collected  in  drainage  ditches  and  canals  (surface  and 
subsurface)  may  have  TDS  values  in  excess  of  those  values  which  affect 
fish  reproduction.  TP  and  TN  values  are  judged  to  exceed  those  values  that 
encourage  algal  growth.  They  generally  exceed  those  limits  recommended 
by  the  State  as  suitable  for  discharge  to  the  Delta, 

Drainage  waters  which  are  pumped  out  of  fields  into  the  Delta 
rivers,  canals  and  sloughs  will  be  diluted.  The  intraduced  waters  will 
add  to  the  total  TDS,  TN  and  TP  load  already  carried  by  these  waters, 
as  well  as  adding  an  additional  organic  load  contributed  by  the  agricultural 
lands  and  the  original  wastewater  organic  load.  If  flows  of  the  Delta 
waters  are  sufficiently  high,  the  added  load  should  not  be  significant. 

Pumping  of  recovered  wastewater  into  dead-end  sloughs  may  significantly 
reduce  their  water  quality,  because  these  areas  naturally  flush  slowly  and 
have  lowered  levels  of  dissolved  oxygen.  j 

Remedial,  Protective  and  Mitigation  Measures:  Recovery  canals 
should  not  be  expected  to  have  a sustaining  fishery  in  areas  of  high  TDS,  1 

Pump-out  locations  should  be  limited  to  those  areas  with  adequate  mixing 
and  dilution  flows  (as  opposed  to  restricted  channels  and  dead-end  sloughs)  . 

Monitoring  of  all  outflows  will  bo  necessary  to  control  the  water  quality 
of  the  effluent.  High  TDS,  TN  and  TP  waters  may  require  pre-  or  post-application 
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treatment  to  prevent  degradation  of  surface  or  groundwaters. 


i g . Impact  7 

I 

The  seventh  Impact  would  produce  a change  in  wildlife,  fish,  and 
vegetation  on  or  near  channel  islands,  channel  marshes,  levees,  berms, 
i etc.  , of  Fabian  and  Bell  Canal,  Grant  Line  Canal,  Victoria  and  North 

t Canal,  San  Joaquin  River,  Middle  River,  Old  River,  Trapper  Slough, 

f Whiskey  S lough , Salmon  Slough  and  Turner  Cut, 


Discussion:  The  most  important  wildlife  habitats  within  the  project 

area  occur  in  the  riparian  growth  on  channel  islands,  channel  marshes, 
levees,  berms,  etc,,  along  the  watercourse.  As  discussed  above,  the 
areas  most  likely  impacted  by  reduced  water  quality  will  be  those  areas 
in  or  near  standing  or  slow  moving  water.  The  vegetation  and  wildlife  of 
these  areas  will  be  impacted  in  relation  to  their  direct  or  indirect  reaction 
to  increased  TDS , TN,  TP  or  other,  as  yet  unidentified  v/ater  quality  para- 
meters. This  impact  could  be  considered  site  specific  to  Site  43  since 
these  sloughs  and  channels  belong  to  the  Sacramento-San  Joaquin  Rivers 
Delta  which  is  rather  unique  region  in  the  state. 


Remedial,  Protective  and  Mitigation  Measures:  Recovery  waters 
should  be  discharged  only  into  Delta  waterways  whicn  have  sufficient 
flow  to  dilute  the  wastewater 


Recovery  waters  should  be  monitored  in  order  to  control  the  water 
quality  of  the  effluent.  Pre-  or  post-application  treatment  may  be  re- 
quired to  protect  the  water  quality  of  the  Delta  waterways. 


h.  Impact  8 

The  eight  impact  is  TDS  buildup  in  soils  that  receive  treated  waste- 

water. 


Discussion,  and  Remedial,  Protective  and  Mitigation  Measures: 
Refer  to  the  discussion  of  Impact  7 for  Site  5 {Section  C-6g)  , 


i 


i.  Impact  9 

The  ninth  impact  would  be  the  loss  of  recreation  opportunities  and 
potential  due  to  a reduction  In  the  water  quality  and  in  the  quality  and 
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quantity  of  vegetation,  fish  and  wildlife  of  the  Delta  waterways  within 
the  Influence  of  the  project  area. 


I 

i 

I 

I 


Discussion:  Any  reduction  In  water  quality  that  would  Impact 

fish,  wildlife,  and  vegetation  (high  IDS,  low  DO,  nuisance  algal  blooms) 
In  the  Delta  would  reduce  the  recerational  potential  of  the  Site,  The  gross 
recreational  potential  available  to  the  Study  Site  was  determined  to  be 
265.68  million  visitor -days  per  year.  Many  of  those  visitors  utilize  the 
excellent  hunting,  fishing,  and  boating  opportunities  found  in  this  Delta 
area . 


Remedial,  Protective  and  Mitigation  Measures:  Monitor  water- 

courses that  arc  receiving  recovered  wastewater  to  control  and  keep  the 
water  quality  within  the  public  health  water  contact  specifications. 

Control  wastewater  quality  pro-  and  post-application  to  insure  ■ 

acceptable  water  quality  of  waters  discharged  into  recreation  waterv»7ays.  ’ 

1 

I 

j . Impact  10 

i 

The  tenth  impact  would  be  the  introduction  or  _ ncouragement  of  i 

wildlife  and  fish  diseases  from  v>^astcwatcr  appUcatioi.s . 

j 

i 

Discussion:  Avian  cholera  (wildlife  disease  discussion  - Area  43)  ^ 

can  bo  spread  by  pathogenic  bacteria  which  remain  viable  in  standing  water  i 

for  at  least  three  weeks.  Wastewater  will  not  be  a source  of  the  disease  but  j 

it  should  be  managed  in  a way  to  minimize  the  disease.  ] 

Remedial,  Protective  and  Mitigation  Measures:  Manage  all  waste- 

water application  to  diminish  or  prevent  disease  occurrence. 

' 

Monitor  wastewater  pre-  and  post-application  to  prevent  the  intro- 
duction of  disease  organisms. 

In  the  case  of  avian  cholera,  waters  should  not  remain  standing. 

Winter  flushing  waters  should  be  drained  and  discharged.  Marsh  areas 
would  have  to  be  drained  if  an  epidemic  of  avian  cholera  occurred. 

k.  Impact  1 1 

The  eleventh  impact  would  be  the  generation  of  unpleasant  odors. 

D i scussion,  and  Remedial,  Protective  and  Mitigation  Measures: 

Refer  to  the  discussion  of  Impact  21  for  Site  5 (Section  C-6u)  . 
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1.  Impact  12 

The  twelfth  Impact  would  bo  Increased  mosquito  and  midge  populations. 

Discussion  and  Rem.edlal,  Protective  and  Mitigation  Measures;  Refer 
to  the  discussion  of  Impact  16  lor  Site  5 (Section  C-bp)  . 


m.  Summa of  Sensitive  Areas 


Figure  V-B-2  delineates  the  location  of  environmentally  "sensitive" 
areas  in  Site  -13.  "Sensitive"  areas  are  those  which  have  serious  impact 
potential  under  the  proposed  project  in  terms  primarily  of  fish,  wildlife,  ve- 
getation, and/or  recreation.  Areas  of  prime  importance  would  generally  be 
waterways,  existing  and  profiosed  recreational  facilities  and  areas,  prime 
wildlife  habitat,  the  actual  locale  of  rare  or  endangered  siiecies,  unique  ve- 
getation, notable  scenic  locations  and  vista  points,  etc.  Urban,  industrial, 
and  agricultural  lands  are  usually  not  considered  highly  "sensitive"  areas. 

The  "sensitive"  areas  of  Site  43  consist  of:  (1)  the  San  joaquin  River 
along  the  northern  and  eastern  perimeter  of  Roberts  Island  (Sub-Site  13.2,) 
the  riparian  and  marsh  vegetation  areas  along  each  bank,  and  recreational 
areas  which  run  along  each  liank  for  I'ortions  of  the  river,  (note,  poor  water 
quality  conditions  exist  along  aM  of  the  northern  perimeter  and  the  northern 
half  of  the  eastern  pcimcler  reach,)  (2)  Old  Rivcfi  , .Middle  River,  Fabian 
and  Bell  Canal,  Giantld'o  Canal,  North  Canal,  Victoria  Canal,  Trapper 
Slough,  Whiskey  Slough,  and  Turner  Cut  which  provide  the  rem.aining  peri- 
meter for  Sub-Sites  43.1  and  43.2,  Roberts  and  Union  Islands,  together 
with  the  riparian  and  marsh  s'eyetation  and  recreational  areas  which  run 
along  all  of  their  banks,  and  (3)  a channel  running  north-south  through  the 
center  of  Union  Island  between  Middle  River  and  Fabian  and  Boll  Canals. 


J.  SUMMARY  or  "NVIKONMENTAL  A\’D  ECOLOGICAL 
IMPACTS  or  FilOPOSLD  WASTEWATER  LAND 

applic;ations 


1 - Sunimc^ry  of  Lon' :-terin  'Hid  Shurt-term  Impacts 


The  cnv’ironniental  i:npacts  brouqht  about  by  the  land  application  of 
treated  wastewaters  can  be  classified  as  short  or  long  term.  Short-term 
iniuacts  rc>fer  to  those  temporary  i fleets  which  arc  felt  during  the  con- 
s. ruction  phase  or  wliich  may  persist  for  10  years  following  construction 
or  installation  of  project  features.  Long-term  impacts  arc  those  v/hich 
peirist  indefinitely  or  for  a long  time  after  nrojcct  implementation  and  may 
be  generated  somctirrie  aitir  commencement  of  pioject  operaticri.  Both 
short-term  and  long-term  impacts  can  be  primary  or  secondary  in  nature: 
primary  if  the  impact  stems  directly  from  the  existence,  construction,  or 
operation  of  physical  !•  atuies  of  the  project,  and  secondary  when  the 
impact  results  as  a second-level  effect  of  the  project  functions.  For 
example,  a change  in  t!ie  rn'croclimate  due  to  aeiial  spraying  would  be  a 
primaiy  long-term  imp-'ct.  The  additional  moisture  v.'ould  change  the 
cc>mpusition  of  vegetaaon  in  the  area.  A secondary  impact  would  be  the 
eftect  on  wildlife  resulting  from  the  change  in  vegetation. 


a.  Long-Term  Impacts 

Significant  beneficial  and  adverse  long-term  impacts  Lave  been  discussed 
in  chapteis  B throuc^i  t fer  study  sites  4,  5,  18,  21,  27,  28,  -12,  and  43, 
together  with  a brief  analysis  of  remedial,  prt  vr  ntitive , and  mitigation 
mcdsimcs  concerning  the  adverse  inipncts.  A concise  summary  of  this  is 
compilc'd  and  presented  in  Table  V-J-1. 


b.  Short-Trmm  Impacts 


Impact  I 


Disruption  of  norm.il  i-'tiviric  s and  life  cycles  of  native  floia  and  fauna 
during  the  construction  >■  pit)’  lin'  s,  pump  stations,  oistributii'n  lines, 
to  atment  facilities,  ind  imp  .'unuments  and  assocMted  stiuctures  (dams, 
iiHs,  riaintenance  bu’Piii'g^  , rtc.)  constitutes  l!ie  lirsl  significan*  short- 
firm  imp  ict. 


)-l 


SUMMARY  TABLE  OP  ENVIRONMENTAL  IMPACTS  ON 
SAN  FRANCISCO  BAY  - DELTA  WASTEWATER  LAND  APPLICATION  STUDY  SITES 


Pfohlo'TMitical  - t.e.,  negative  or  ooslUve  effects  nol  determined; 
requires  <jidlttonal  assessment 


r ^ 


l^iscussion:  Construction  activities  and  the  associated  noise  and 
dust  produced  could  interfere  with  the  life  cycle  of  on-site  flora  aiid  faun.i. 
Detailed  on-site  study  with,  an  engineering  design  plan  would  bo  nocossar>’ 
to  locate  specific  areas  where  construction  activitic  s v.'ould  disrupt 
normal  activities  of  native  flora  and  fauna.  In  general,  construction 
activitic.s  may  te  mporarily  disrupt  such  activities  as  seasonal  or  daily 
movements  of  wildlife  (ie . , deer)  disruption  in  reproductive  activity  of 
wildli^  , siltation  of  streams,  reduction  in  vegetation  on  areas  cleared  by 
construction  activities,  and  possible  damage  to  vegetation  adjacent  to 
construe  ion  zones  because  of  increased  dust. 

Ftemcdial,  Protective  and  Mitigation  Measures:  Preplan  and  limit 
construction  and  facility  rights-of-way  to  tire  smallest  area  compatible 
with  efficient  operation.  Constraints  on  construction  for  the  purpose  of 
protecting  the  environment  should  be  detailed  in  the  job  specifications  and 
be  made  a part  of  the  construction  contract.  The  use  of  the  Corps  of 
b'ngineers  dra.ft  Environment  Protection  contract  specifications  would  be 
one  long  step  in  this  direction.  The  confining  of  pipelines  and  other 
distribution  lines  witlrin  existing  roadway  rights-of-way  would  be 
another  way  to  minim.ize  areal  effects  of  construction  on  native  vegetation. 

Install  water  collection  and  drainage  systems  that  minimize  erosion. 

Require  reseeding  and/or  other  method  of  revegetation  of  all  temporary 
and  pormanciit  earthen  rights-of-way. 

Require  "watering  down"  of  all  construction  sites  where  aerial  dust  is 
created . 

Require  sound  baffles  and/or  muffled  equipment  to  reduce  noise  levels 
when  these  levels  are  greater  than  50  decibels. 

Require'  all  fuels  and  maintenance  fluids  for  construction  equipment  be 
properly  containerized  and  all  surplus  and  waste  products  removed  from 
tlic  construction  site  and  properly  disposed  of. 

Require'  that  corporation  yards  bo  fenced,  of  the  smallest  practical  size, 
and  placed  on  sites  least  destructive  to  the  native  vegetation  and  natural 
habitats . 

Stake  out  and  protectively  mark  ^rees  and  shrubs  along,  but  not  directly 
in  the  construction  path. 

Construct  pipelines  by  the  single  operation  method  (ditching,  laying 
pipe,  anrl  covering  over  all  in  one  continuous  operation).  Leave  no  open 
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*.renches  that  may  entrap,  injure,  or  kill  local  fauna  or  present  a safety 
hazard  to  people. 


Provide  adequate  and  convenient  sanitary  and  litter  collection  facilities 
for  construction  personnel. 

Dump  no  construction  materials,  chemicals,  soils,  etc.,  into  stream 
or  river  channels. 

Confine  pipelines  and  other  distribution  or  collection  conduits  along 
routing  which  will  be  the  least  destructive  to  the  natural  environment, 
eg.  , routing  within  existing  roadway  rights-of-way. 

Restore  all  temporary  roads,  corporation  areas,  rights-of-way  and  turnouts 
to  their  original  condition  - returned  to  same  contour  or  at  least  blended 
into  the  adjacent  landform  - seeded,  fertilized,  and  planted  to  localized 
native  vegetation. 

Stockpile  topsoil  for  future  use  in  revegetation. 


Impact  2 

Loss  of  wildlife  habitats  and  native  vegetation  on  temporary  construction 
roads,  rights-of-way,  turnouts  and  corporation  areas  constitutes  a 
second  significant  short-term  impact. 

Discussion:  The  construction  of  these  temporary  work  areas  destroys 
the  native  vegetation,  compacts  the  soil  and  removes  the  fertile  topsoils. 
This  retards  regrowth  and  revegetation.  Wildlife  and  wildlife  habitats 
will  also  be  lost  on  these  areas.  The  magnitude  of  this  impact  is 
problematical  at  this  stage  of  project  evaluation.  More  detail  engineering 
design  will  produce  the  information  necessary  for  more  precise  evaluation 
of  this  impact. 

Remedial,  Protective  and  Mitigation  Measures:  See  discussion 
concerning  Impact  1. 


Impact  3 

Unsightly  and/or  destructive  spoils  areas  covering  native  vegetation  and 
wildlife  habitat  is  a third  possible  significant  short-term  impact. 
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Discussion:  The  deposition  of  construction  spoil  destroys  the 
undcrlyincj  vegetation  and  wildlife  habitat.  The  spoil  "pile"  in  itself 
c.in  be  aesthetically  undesirable,  particularly  if  the  spoil  soil  is  of  poor 
quality  and  natural  rovegetation  is  slow.  Poorly  placed  and  constructed 
spoil  areas  can  be  the  source  of  sediment  and  the  beginning  points  of 
extensive  erosion.  The  magnitude  of  habitat  destruction  by  spoils  cannot 
be  accurately  determined  until  the  detail  design  phase  of  project 
development.  Spoil  areas  could  be  extensive  considering  the  size  of 
several  application  sites  (ie.  , 5 and  18)  and  would  depend  primarily  on 
the  degree  to  which  excavation  predominates  over  fill  or  backfilling. 
Pipelines  would  generally  utilize  all  excavated  materials  in  the  back- 
filling operation. 

Remedial,  Protective  and  Mitigation  Measures:  The  location  of 
a spoil  area  is  critical.  A site  will  be  chosen  that  covers  the  least 
amount  of  vegetation,  particularly  the  vegetation  used  by  animal  species 
for  food  and  cover.  The  construction  and  location  of  the  spoil  should  not 
increase  local  erosion  or  contribute  to  erosion  in  itself. 

Spoil  areas  should  be  hydromulched  as  soon  as  deposition  has  been 
completed.  Localized  native  shrubs  and  trees  will  be  planted  on  the 
spoil  area.  If  particularly  important  habitat  (food,  cover)  is  lost  by 
covering  with  spoil,  the  spoil  area  should  bo  planted  with  the  same  or 
similar  species . 

Spoil  areas  will  be  constructed  to  blend  with  the  local  topography  and 
be  seeded  and  planted  with  localized  native  plants  to  blend  with  the 
native  plants. 

Plant  species  chosen  for  revegetation  will  be  among  those  native 
species  which  will  flourish  in  the  area  and  provide  food  and  cover  for 
v/ildlife . 

Spoil  areas  should  be  placed  far  enough  away  from  streambeds  and  with 
sufficient  intervening  vegetation  to  protect  the  stream  from  sediment 
caused  by  any  erosion  of  the  spoil  area. 

F('r1ilization  and  treatment  of  the  spoil  may  be  needed  if  it  is  poor  quality 
subsurface  soil. 


Impact  4 

Dust,  created  by  construction  work,  blanketing  adjacent  vegetation  and 
killing  or  injuring  the  plants  is  another  possible  signific:ant  shovt-term 
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impact.  Dust  can  reduce  habitat  (food,  cover)  for  wildlife  species. 
Visible  layers  of  dust  also  have  adverse  aesthetic  effects. 

Discussion:  Layers  of  dust  on  leaves  reduce  the  gas  exchange  and 
the  photosynthesis  process  in  plants.  The  plants'  survival  potential  is 
reduced  as  well  as  the  food  value  and  palatability  to  wildlife  species. 

The  amount  of  dust  generated  by  construction  activities  will  depend  upon 
the  specific  area,  soil  types,  the  nature  of  the  construction,  local 
weather  conditions,  and  the  degree  to  which  mitigative  measures  are 
followed  (ie.,  watering  roads.)  If  mitigative  measures  are  followed  and 
construction  does  not  occur  on  exceptionally  windy  days,  dust  will 
probably  be  kept  to  a minimum  and  restricted  to  areas  immediately 
adjacent  to  the  construction  site. 

Remedial,  Protective  and  Mitigation  Measures:  All  construction 
sites,  roads  and  corporation  areas  where  dust  is  created  should  be 
watered  down  as  often  as  necessary  to  keep  aerial  dust  to  a minimum. 


Impact  5 

Destruction  or  displacement  of  wildlife  by  construction  work  and 
equipment,  and  by  increased  traffic  is  another  possible  significant 
short-term  impact. 

Discussion:  Increased  traffic  on  present  roads  and  temporary 
construction  roads  will  increase  the  number  oi  road  killed  animals. 
Construction  activities  - human  activity,  heavy  construction  movements 
(subsurface  vibrations,)  noise,  etc.  - will  disturb  resident  animals 
causing  them  to  move  out  of  the  construction  area.  If  the  adjacent  area 
into  which  the  animals  move  is  already  at  its  carrying  capacity  for 
that  species,  the  population  of  the  species  will  bo  reduced.  For  each 
species  displaced,  the  adjacent  population  of  that  species  will  be 
affected. 

The  extent  to  which  this  will  happen  depends  upon  the  amount  of 
construction  and  the  acreage  affected.  This  impact  is  expected,  however, 
to  be  a minor  one  and  only  of  temporary  concern. 

Remedial,  Protective  and  Mitigation  Measures:  Construction 
crews  and  other  project-related  personnel  should  bo  made  aware  of 
road-kill  hazards. 

Roads  and  construction  areas  should  be  posted  with  warning  signs  for 
animal  crossings. 
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Noise  nnd  construction  activities  should  be  kept  to  a minimum  needed 
to  perform  the  work. 

Temporary  roads,  turnouts  and  corporation  areas  should  be  located  in 
areas  of  low  wildlife  density.  Temporary  fencing  or  barriers  should  be 
placed  at  heavily  used  wildlife  crossings. 

Impact  f) 

Loss  of  recreational  opportunities  by  local  and  out-of-area  hunters  and 
fishermen  is  another  possible  significant  short-term  impact. 

Discussion:  The  construction  activities  could  disrupt  the  game 
populations,  causing  reduced  reproduction  and/or  migration  out  of  the 
area.  The  hunte's  n the  project  area  would  have  reduced  hunting 
success  due  to  the  reduction  in  numbers  of  game  species. 

Hunting  opportunities  would  also  bo  reduced  on  the  project  area  because 
hunting  would  be  imcompatible  with  construction  due  to  the  possible 
danger  to  the  construction  workers. 

For  example,  construction  activities  on  Site  4 (Grizzly  Island-Suisun 
Marsh)  during  the  months  of  October  through  January  may  reduce  water- 
fowl  hunting  opportunities . Construction  activities  would  disc  rse  large 
flocks  of  migratory  waterfowl  onto  other  areas  which  may  have  poorer 
quality  food  or  reduced  hunting  access. 

Fishing  success  could  be  reduced  by  the  silting  of  the  stream  which 
would  reduce  the  number  of  young  fish.  Construction  activities  on  Sites 
18,  21,  and  28  could  load  to  increased  erosion  and  siltation  in  the  small 
coastal  or  inland  streams  such  as  Pescadcro,  Gazos,  Walker,  and 
Maacama  Creeks,  which  are  important  spawning  areas  for  salmonid  fish. 

Siltation  of  the  streams  when  eggs  or  alevins  (young  salmon)  are  present 
in  the  stream  (winter)  may  seriously  damage  present  and  potential  fish 
stocks. 

Remedial,  Protective  and  Mitigation  Measures:  The  temporary 
loss  of  hunting  and  fishing  would  be  partially  mitigated  by  the  measures 
described  under  Impacts  1,  4 and  5.  The  loss  of  hunting  opportunities  1 

near  construction  sites  would  not  be  mitigated.  • 

1 

i 


Impact  7 


Pipeline  scars  clearly  visible  on  landscape  can  be  another  significant 
short-term  impact. 

Discussion:  After  disturbance,  some  soils  may  not  be  of  a con- 
sistency and  fertility  that  permits  voluntary  revegetation  for  several 
years.  Scars  across  such  areas  are  visible  and,  depending  on  the 
location,  can  have  a serious  adverse  impact  on  the  aesthetic  value  of  the 
area.  Such  scars  often  contribute  to  erosion  or  invite  vehicular  traffic 
of  an  unplanned  nature. 

Remedial,  Protective  and  Mitigation  Measures:  Stockpile  top 

soil  from  pipeline  routing  during  construction  and  reapply. 

Provide  an  adequate  base  for  the  pipe  in  order  for  the  ground  to  return  to 
its  pre-existing  topography. 

Fertilize,  cultivate  and  promote  the  revegetation  of  the  pipeline  routing 
with  acceptable  species. 
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fication  an<,l  Analysif;  of  Adverse  Environme  ntal  Fffr^cts  Which 
(Jcimiot  1)0  A'.'oidi'd  with  I’roj oct  Implementation 

a.  General  Adverse  Impacts 

The  seven  proposed  wastewater  disposal  areas  have  many  vegetation  and 
wildlife  associations  in  common.  For  this  reason,  a discussion  of 
general  adverse.'  and  unavoidable  impacts  applicable  to  all  areas  should 
precede  a discussion  of  impacts  unique  to  specific  areas. 

The  most  important  unavoidable  adverse  ecological  impacts  of  the  land 
apjdication  of  treated  wastewater  will  be  the  loss  of  the  flora  and  fauna 
associated  with  the  existing  land  uses.  The  addition  of  treated  waste- 
vyater  in  excess  of  waters  which  an  area  now  receives  will  change  its 
associated  flora  and  fauna.  Where  cropland  is  converted  to  pasturcland 
and  marsh,  the  present  ecosystem  will  be  replaced  by  wet  meadow  or 
marsh  associated  plants  and  animals.  Animal  species  that  v.'ould  he 
affected  by  a change  in  ecosystems  can  be  ascertained  from  the  species 
list  fin  the  Appendix,  Chapter  K)  by  examining  the  habitat  and  food 
habits  column  of  these  tables.  Because  detail  design  information  is  not 
part  of  this  study,  predictions  on  new  habitat  types  are  correspondingly 
limited.  The  pre-application  ecosystem  and  its  associated  plants  and 
animals  will  be  lost,  although  at  the  level  of  analysis  of  this  study  it 
would  be  impractical  to  define  every  ecosystem  that  will  be  affected  by 
wastewater  land  applications . Specific  information  concerning  these 
matters  should  be  obtained  and  evaluated  during  the  detailed  design  phase 
of  any  project  development  for  specific  sites. 

A second  important  adverse  effect  of  the  project  will  bo  the  loss  of 
vogetation/habitat  and,  in  some  cases,  wildlife  from  the  lands  which 
will  bo  occupied  by  orojcct  facilities  - pipelines,  pumping  facilities, 
distribution  linos,  impoundment  areas  and  associated  structures,  etc. 

Because  the  water  being  applied  to  the  land  will  generally  be  secondary- 
level  treated  wastewater,  and  because  its  estimated  quality  in  terms  of 
TDS  is  higher  than  the  existing  TDS  values  of  surface  waters,  there  will 
be  an  unavoidable  increase  in  the  salinity  of  many  existing  waters 
receiving  the  land  application  runoff  and  percolate,  but  only  to  the  extent 
that  management  of  land  application  systems  allow'  such  runoff  and/or 
percolation  or  cannot  prevent  it  given  the  circumstances  of  system 
op^'-rations . TDS  levels  above  1000  mg/1  may  reduce  reproductive 
capacities  in  Centrarchid  and  Cyprinid  fish.  Any  future  technological 
breakthroughs  concerning  demineralixation  may  make  pro-  or  post- 
treatinenl  for  TDS  reduction  a feasible  mitigative  measure  relative  to  this 
adverse  impact  problem. 


J-9 


The  TDS  increase  will  be  accompanied  by  increases  in  total  nitrogen  and 
phosphorous.  These  latter  two  plant  nutrient  elements  stimulate  algae 
blooms  and  accelerated  eutrophication  of  water  bodies.  Total  nitrogen 
levels  above  1.0  mg/1  and  total  phosphorous  levels  above  0.1  mg/1  will 
, generally  encourage  noticeable  algal  "blooms."  Increases  in  total 

I I nitrogen  and  total  phosphorous  may  be  adverse  or  beneficial,  depending 

I upon  the  amounts  present  in  the  body  of  water  prior  to  application  and 

1 the  amounts  present  in  the  recovered  wastewater.  Proper  monitoring 

, and  control  of  water  quality  could  reduce  the  effects  of  TDS,  total 

1 nitrogen  and  total  phosphorous  on  fish,  wildlife  and  vegetation.  Current 

I estimates  of  TN  and  TP  in  recoverable  wastewaters  would  be  significantly 

reduced  if  TN  and  TP  inputs  into  the  wastewater  system  were  reduced 
i or  were  otherwised  prevented  from  increasing  as  initially  estimated.  Pre- 

or  post-treatment  for  TN  and/ orTPcould  be  employed  if  necessary,  but  it 
wo  ild  add  to  the  cost  of  system  operations. 

The  human  psychological  distaste  of  coming  into  direct  contact  with 
wastewater  may  effectively  remove  all  application  zones  from  recreational 
[ use.  Although  this  psychological  displeasure  will  not  occur  in  all  humans, 

it  is  nevertheless  an  unavoidable  adverse  effect  of  wastewater  application. 

b.  Specific  Adverse  Impacts 

Site  4:  Because  the  entire  area  is  used  for  public  and  private 

recreation,  it  will  be  impossible  to  avoid  human  contact  with  treated 
wastewater.  The  deleterious  psychological  effect  of  this  contact  will 
reduce  the  area's  recreational  value  for  those  averse  to  wastewater 
contact. 

Site  5 , 42 , and  43:  Wastewaters  applied  to  Sites  5,  42,  and  43 
will  eventually  reach  the  Sacramento-San  loaquin  River  and  Delta  System. 
Whether  the  drainage  is  surface,  subsurface,  immediate  or  delayed, 
there  will  be  an  unavoidable  increase  in  TDS  in  the  receiving  waters  in 
some  locations.  Wastewater,  recovered  from  Site  5,  draining  into  the 
Sacramento  River  near  Knights'  Landing  is  estimated  to  be  higher  in  TDS 
than  the  TDS  level  presently  found  in  the  Sacramento  River  at  this 
location.  The  degree  and  the  effect  of  possible  increases  in  TDS  in  the 
Delta  area  by  water  recovered  from  these  wastewater  disposal  sites  is 
problematical.  The  main  stem  of  the  San  Joaquin  River  near  Stockton 
I (Site  43)  is  an  area  of  poor  water  quality  because  of  the  present  Delta 

; water  flow  regimes. 
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Site  1 8:  Wastowalors  applied  to  the  southern  half  of  Site  1 fi  (south 
of  Kstcro  do  San  Antomo)  will  eventually  flow  into  Toin.ilcs  Bay.  Additions 
of  primarily  nilroejen  to  this  enclosed  bay  will  result  in  accelciMtcd  mur’ne 
alcjuil  blooms  (.aich  as  Nostocaceae,  Oscillatoriaceae)  and  a potential  for 
reduced  dissolved  oxyyen  content.  Poor  flushing  action  makes  Tom-.iles 
Bay  especially  susceptible  to  those  eutrophication  problems.  Accelerated 
eutrophication  may  grcratly  alter  the  present  ecosystem  of  Tomales  Buy, 
be  a detri.mc'nt  to  estuarine  fish  populations  (lowered  dissolved  oxygrm 
levels)  and  adversely  affect  local  commercial  oyster  beds  picsent  in  the 
Bu  y . 

Site  21:  The  Russian  River  will  eventually  receive  runoff  from 
application  of  wastewater  on  any  section  of  Site  21  . The  quality  of  the 
recovered  wastewater  is  expected  to  exceed  the  TDS , TN  and  TP  objectives 
of  the  Intel  im  Watc-r  Quality  Control  Plan  of  the  California  Regional  Water 
Qluality  Control  Board  for  the  Nortii  Coast  Region  and  exceed  water  euality 
levels  presently  found  in  the  lower  and  middle  Russian  River.  TDS  (over 
1 000  mg/1)  would  be  deleterious  to  some  warinvi^ater  fish  present  in  the 
river.  Nitrogen  and  phosphorous  levels  that  produce  algal  "blooms"  have 
the  potential  to  diminis;!  fish  stocks  by  lowering  the  DO.  Adverse  impacts 
on  the  acjuatic  environment  of  the  Russian  River  would  reduce  the  recreational 
potential  of  the  area.  Aquatic  recreation  is  now  adversely  affected  Ijy  eutro- 
phication of  the  lower  Russian  River. 

Site  27:  The  quality  of  recoverable  wastewaters  is  expected  to 
exceed  the  TDS  and  nitrate  objectives  for  surface  and  ground  waters  in  the 
Salinas  basin. 


3 - Relationship  Between  Local  Short-Term  of  ctie  Environment  and 

the  Maintenance  and  Encha nrrniciit  ol  Long- Term  Productivity  of  the 
Environment  -•CcoLogi^dt 


The  present  practice  of  discharging  treated  wastewater  into  Sacramento  and 
San  Joaquin  Rivers  and  Delta,  San  Francisco  Bay  and  the  Pacific  Ocean 
represents  a short-term  consumption  of  a limited  resource  --  fresh  water. 

The  land  application  of  treated  wastewater  represents  a reuse  and  recycl- 
ing of  this  resource.  The  use  of  wastewater  will  increase  biological  pro- 
ductivity, both  agrarian  and  for  fish,  wildlife  and  native  vegetation.  The 
reuse  of  water,  therefore,  will  provide  an  increase  in  long-term  productivity. 

The  present  biological  communities  on  the  lands  which  will  be  covered  with 
project  facilities  will  generally  be  lost  or  greatly  altered  by  the  project. 

The  capacity  to  support  existing  vegetation  and  wildlife  will  be  lost 

where  project  facilities  are  located.  Underground  facilities  will 
reduce  surface  vegetation  if  they  require  access  roads,  for  maintenance 
and  repair,  that  must  be  kept  clear  of  vegetation.  Land  without  vegetation 
does  not  support  wildlife  to  any  great  extent. 

The  overall  biological  productivity  of  lands  under  wastewater  application 
will  depend  on  the  water  application  and  management  schemes  used  at  a 
particular  location.  Primary  production  produces  different  values  for  diff- 
erent environments.  The  various  environments  within  the  project  areas  can 
be  grouped  into  three  major  classes.  These  classes  are  arranged  in  order 
of  increasing  primary  productivity  with  dry  grassland  and  dry  farming  the 
least  productive  while  estuarine  and  moist  evergreen  forests  are  some  of 


Environments 


Grasslands  (dry)  (Site  5) 

Some  agriculture  (dry) 

Mountain  forests  (Site  18) 

Shallow  lakes  and  ponds 

Moist  grasslands 

Moist  agriculture  (Site  43) 

Some  estuaries  (Site  4) 

Semi-aquatic  and  terrestrial  communities 
on  alluvial  plains 
Intensive  (year-round)  agriculture 
Evergreen  forests  (moist) 

(After  Ref.  3) 
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the  most  productive. 

Grouping 
Class  I 

Class  II 
Class  III 


Tho  i'rimary  productivity  of  an  area  with  tho  addition  of  ticntot!  wanl'  w’atcr 
may  incuaBO  or  decrease  dependinej  on  tiio  [jresenl  ciivironmcnt  of  th''  area 
and  the  environmc'nt  resulting  from  the  application  of  treated  wastev.’ut. -r , 

In  the  ease  of  dry  grassland  and  dty  farmc'd  areas,  the  primary  (jioduetivily 
could  be  greatly  increased  by  the  addition  of  water.  An  incrciise  in  pro- 
duction would  occur,  if  the  losulting  plant  and  animal  coimnunitie.‘i  were 
agricultural  or  natural. 

In  areas  in  which  the  present  environment  v.’ould  not  bo  drastically  changed 
by  the  addition  of  treated  wastow'atcr,  as  in  using  w'uste'.vater  in  c>:;."linq 
agricultural  areas  for  irrigation,  the  productivity  may  increase  due  to  the 
addition  of  biostimulants  such  as  nitrogen  and  phosphoious.  The  change 
in  primary  biological  production  in  any  portion  of  a sturly  area  may  be 
estimated  by  noting  whether  the  new'  environment  created  by  wastewater 
application  is  in  a different  productivity  grouoing  Ihas  tho  pre-ex:. itlng 
environment.  It  should  be  noted  in  using  tho  productivity  grouping  that 
these  classifications  leprosent  only  RDurriximations  eeid  that  Cc'ich  type  of 
environment  and  each  specific  locale  would  have  their  ov.'n  sprjcific;  pro- 
ductivity level . 

Tho  iipplication  of  treated  wastewater  v^ill  increase  tho  productivity  in 
most  ureas  where  dry  grassland  or  brush  w'ill  be  converted  to  wot  pasture, 
forc.st  or  marsh.  In  areas  in  which  the  vegetative  cov'or  docs  not  change, 
the  changes  in  productivity  Vviill  depend  on  the  quality  of  the  applied  water. 
Improved  productivity  does  not  mean,  however,  more:  desirable  ccosysterri.s . 
Levels  of  productivity  and  the  desirability  of  new  comniunitie.s  v.'ill  have  to 
be  determined  by  pilot  studies  during  the  detail  design  stage  of  Site's 
development . 
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Irreversible  and  Irretrievable  Commitments  of  Resources 


a.  General 

The  seven  proposed  wastewater  disposal  sites  have  many  fish,  wildlife, 
vegetation  and  recreation  resources  in  common.  Because  this  report  does 
not  deal  with  specified  facilities  in  specified  locations,  general  vegetative 
types,  wildlife  associations  and  recreational  uses  have  been  discussed. 
Most"  of  these  general  vegetative,  wildlife  and  recreational  categories  are 
common  to  all  areas  and  can  be  analyzed  as  a group.  The  following 
resource  commitments  are  common  to  all  areas. 

Construction  of  ponds,  reservoirs,  roadways,  canals  and  maintenance 
facilities  will  permanently  remove  vegetation  and  wildlife  habitat  and  any 
associated  recreation.  Degradation  of  water  quality  in  inland  waterways 
will  reduce  the  fisheries  resource;  streams  having  anadromous  fish  runs 
deserve  special  consideration  as  their  statewide  extent  is  already  limited. 
Application  of  wastewater  over  large  areas  of  grassland  will  alter  both  the 
flora  and  fauna,  creating  permanent  pasture  or  cropland  and  possibly  dis- 
placing burrowing  rodents,  mammals  and  birds.  The  level  of  water  quality 
will  determine  the  increase  or  decrease  in  lake,  reservoir,  canal  and  stream 
value  as  a recreational  resource.  Degradation  of  existing  water  bodies  may 
permanently  omit  water  contact  sports,  reduce  the  recreational  fishing 
potential,  and  make  the  general  area  undesirable  as  a hiking,  picnicking, 
boating  or  camping  site.  Increase  in  strcamflows  through  application  of 
wastewater  will  alter  banks.de  vegetation  along  presently  intermittent 
streams.  The  cover  permanently  lost  may  bo  replaced  by  a more  productive 
type,  depending  upon  the  management  system  developed  in  the  area. 

Continued  application  of  wastewater  on  any  natural  vegetative  cover  type, 
whether  it  be  dry  grassland  or  virgin  redwood  forest,  will  essentially  alter 
and  remove  some  plant  associations  and  the  wildlife  dependent  on  them. 

The  resource  will  be  lost  for  an  indefinite  period  of  time.  If  application 
ceases,  the  vegetation  and  wildlife  may  slowly  revert  to  a prior  status  or 
it  may  assume  a completely  different  character.  Whether  or  not  the  now 
species  associations  are  more  desirable  or  beneficial  environmentally  is 
problematical.  Until  the  design  plan  for  a Site's  development  becomes 
available,  more  precise  information  on  the  irreversibility  and  irretriev- 
ability  of  the  commitment  of  resources  would  be  somewhat  speculative. 

b.  Specific  Resource  Commitments 

Several  resource  commitments  specific  to  one  or  two  wastewater  application 
areas  deserve  special  mention.  The  two  coastal  Sites,  18  and  28,  contain 
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estuarine  salt  water  habitats  that  might  bo  permanently  altered  by  waste- 
water  ap(>I icat ion . Lagoons  and  marshes  existing  at  the  mouths  of  fresh- 
water sti earns  v/ould  be  altert^d  Py  increased  freshwater  flows.  Halophytic 
plant  communities  and  salt  watf'i  invertebrates , especially  those  present 
in  till'  intertidal  xonc , may  bi  pi  rmancntly  lost  in  favor  of  aquatic  species. 
Tomales  Hay,  in  Area  18,  also  deserves  special  attention.  Because  this 
natural  bay  is  subject  to  a liniitca  ilushiny  action,  increased  eutrophication 
through  addition  ol  nitrogen  and  phosphorous  compounds  may  permanently 
alter  its  present  recreational  potential  and  reduce  its  value  as  a waterfowl 
resting  area . 

Sites  18,  21  and  28  have  small  coastal  or  inland  streams  that  support  sal- 
mon and  steelhead  trout  runs.  Any  degradation  of  water  quality  (particularly 
temperature  or  TDS)  through  wastewater  applications  in  these  Sites  would 
diminish  these  salmonid  populations. 

Improper  management  of  wastew  iter  applications  to  Site  4 (Grizzly  Island) 
could  seriously  upset  the  present  brac'iish  water  plant  community  found 
there  and  replace  it  with  a more  freshwater  plant  community.  This  could 
reduce  the  present  prime  waterfowl  habitat  to  one  of  secondary  value  for 
waterfowl . 

Capay  Valley  and  the  surrounding  hillr-  is  an  area  of  distinctive  geological, 
geographic,  and  botanical  rc.souroes.  The  area  serves  as  an  outdoor  class- 
room for  many  colleges  and  universities  located  in  the  Sacramento  and 
San  I'ranr-isco  Boy  regions.  The  application  of  wastewater  in  this  area  may 
alter  the  strearnsido  tcrr'acing,  geology,  and  vegetative  species  composi- 
tion that  is  apparent  in  this  area,  rendering  it  unsuitable  for  prime  outdoor 
classroom  study  purposes.  
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K.  APPENDIX 
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Table  1:  Fishes  Whose  Distributions  Include  the 

Wastewater  Land  Application  Study  Sites 


Common  Name 


Scientific  Name 


Habitat 


Food  Habits 


Pacific  lamprey 


* River  lamprey 


* Western  Brook 
lamprey 


Green  sturgeon 


White  sturgeon 


American  shad 


Threadfln  shad 
Pacific  herring 
Slough  anchovy 


Entrosnhcnus 

trldentata 


Lampetra  avresll 


Lampotra 

rlchardsonl 


Aclpenscr 

medlrostrls 


Aclpenser  trans- 
montanus 


Alosa  sapldlsslma 


Dorosoma 

petenense 

Clupea  herengus 
(pa  11a  si) 


Anchoa  dellca- 


tlsslma 


Adult  - ocean 
young  - coastal 
streams 

Adult  - ocean 
young -coastal 
streams 

Streams,  not 
anadromous 


Ccean,  estuar- 
ies and  large 
rivers 


Ocean,  estuar- 
ies and  large 
rivers 


Adult  - anadro- 
mous 

young  - fresh 
water  streams 

Reservoirs  and 
large  rivers 


Adult  - parasitize, 
other  fish 


Adult  - parasitize, 
other  fish 


Non  parasitic , 
adult  - do  not  feed 
young  -detrltls 

Bottom  feeder, 
taking  small 
fish,  crustaceans, 
worms , and  other 
Invertebrates 

Bottom  feeder, 
taking  small  fish, 
crustaceans,  worms 
and  other  Inverte- 
brates 

Zooplankton 


Zooplankton 


Inshore  and  bay  Small  zooplankton 
spawning  areas 

Inshore  and  bay  Small  zooplankton 
areas 
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Table  1: 

Pishes  Whose  Distributions  Include  the 
Wastewater  Land  Application  Study  Sites 

Icontinued) 

1 

1 

Common  Kamo 

Scientific  Name 

Habitat 

Pood  Habits 

t 

Northern  anchovy 

Kngraulis  mordax 
(nanus) 

Inshore  and 
bay  areas 

Small  Zoo- 
plankton 

(■ 

Rainbow  trout 

Salmo  gairdneri 

Cold  water 
lakes  and 
streams 

Fish  and 
invertebrates 

' 

Steolhoad  rainbow 
trout 

Salmo  gairdneri 
(gairdneri) 

Adults  - ocean 
young  - small 
tributaries  of 
coastal  streams 

Adult  - fish 
young  - insects, 
fish 

Brown  trout 

Salmo  trutta 

Cold  water  lakes 
and  stream 

Primarily  fish 
and  insects 

Chinook  salmon 
(also  King  salmon) 

Oncorhynchus 

tshawvtscha 

Adults  - ocean 
young  -small 
tributaries  of 
coastal  streams 

Adult  - fish 
young  - insects , 
fish 

Coho  salmon  Oncorhynchus 

(also  Silver  salmon)  kisutch 

Adult  - ocean 
young  - small 
tributaries  of 
coastal  streams 

Adult  - fish 
young  - insects, 
fish 

Pink  Salmon 

Oncorhynchus 

gorbuscha 

Adults  - ocean 
young  - small 
tributaries  of 
coastal  streams 

Adults  - fish 
young -insects , 
fish 

f 

Chum  salmon 

Oncorhynchus 

keta 

Adults  - ocean 
young  - small 
tributaries  of 
coastal  streams 

Adults  - fish 
young  - insect;-, 
fish 

Whitebait  smelt 

Ollosmerus 

elongatus 

No  data 

No  data 

: 

Pond  smelt 

Hypomesus 

olidus 

Bays  and 
estuaries 

Probably  small 
crust.'.cuMUs 
and  worms 

Ll- 

* 

^ . 

IN  kJ 

« 

1 
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Table  1; 

i 

I 

I 

Common  Name 


Fishes  Whose  Distributions  Include  the 
Wastewater  Land  Application  Study  Sites 

Scientific  Name  Habitat 


Surf  smelt 


Hypomcsus  pre- 
tlosus 


Bays  and 
estuaries 


Longfln  (Sacra- 

Spirinchus 

Bays  and 

mento)  smelt 

thaleichthys 

estuaries 

Tench 

Tinea  tinea 

Quiet  rivers , 
small  ponds 
and  lakes 

Goldfish 

Carassius  auratus 

Warm,  turbid 
waters 

Carp 

Cyprinus  carplo 

Warm,  turbid 
waters 

Sacramento 

Hesperoleucus 

Warm,  slow 

western  roach 

symmetricus 

moving 

(symmetrieus) 

streams  and 
rivers 

Monterey 

Hesperoleucus 

Warm,  slow 

western  roach 

symmetricus 

moving 

(subditis) 

streams  and 
rivers 

Venus  roach 


Hespcroleucus  No  data 

venustrus 


t Thicktail  chub 


Gila  crassicauda  Quiet  back- 

water 


Fathead  minnow  Pimephales 

prom  e las 


Ponds,  and 
backwaters 
of  large 
rivers 


bb 


- ^ *11 
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(continued) 

Food  Habits 

Small  crustaceans 
and  worms 

Probably  small 
crustaceans  and 
worms 

Detritus  and  small 
aquatic  organisms 


Omnivorous 


Omnivorous 


Insects,  algae, 
crustaceans 


Insects,  algae, 
crustaceans 


No  data 


Plankton  and 
small  insect 
larvae 

M icroscopic 
zooplankton  and 
phytoplankton 
and  Insects 


i: 

i 


J 
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Table  1;  rishos  Whose  Distributions  Include  the 

Wastewater  Land  Application  Study  Sites  (continued) 


Cemrnon  Name 

Scientific  Name 

Habitat 

Food  Habits 

Sacramento  hitch 

Lavinia  exilicauda 
(exilicauda) 

Lowland  streams 
sloughs  and 
lakes 

Adults  - pelagic 
plankton,  young  - 
zooplankton  and 
insects 

Monterey  hitch 

Lavinia  exilicauda 
(Farengus) 

No  data 

No  data 

Splittail 

Pogonichthys 

macrolei.'idotus 

Large  rivers, 
brackish 
v/ater 

Insects,  plankton 

Golden  shiner 

Notemigonus 

crysoleucas 

Warm,  turbid 
waters 

Insects 

Sacramento  sc:u;nv- 
fish 

Ptychocheilus 
grand  is 

Moderately 
clear  rivers 
and  streams 

Insects,  fish 

Hardhead 

Mylopharodon 

conoccp.halus 

Clear,  foothill 
streams 

Omnivorous 

Pacific  speckled 

Rhinichthys  osculus 

Riffle  area , 

Detritus,  small 

dace 

(carrinqtonii) 

small  streams 
and  shore  areas 
of  lakes 

insects 

Sacramento  black - 

Orthodon  micro- 

Largo  natural 

Plankton,  bottom 

fish 

lepidotus 

lakes,  sloughs, 
marshy  overflow 
areas 

organisms 

Sacramento  tui 

Siphateles  bi- 

Lakes  and  quiet 

Adult  - plankton. 

chub 

color  (formosus) 

waters  of  larger 
streams 

insect;,;  young  - 
small  zooplankton 

Sacramento  western 
sucker 

Catostomus 

occidentalis 

(occidentalis) 

Spawn  in  stream 
mature  in  larger 
rivers 

Omnivorous 
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Table  1;  Fishes  Whose  Distributions  Include  the 

Wastewater  Land  Application  Study  Sites  (continued) 


Common  Name 
Monterey  sucker 


Brown  bullhead 


Black  bullhead 


Channel  catfish 


White  catfish 


Mosquito  fish 


West  coast  three- 
spine  stickleback 


Striped  bass 


Sacramento  perch 


Warmouth 


Green  sunflsh 


Scientific  Name 


Catostomus 

mnlotiltus 


Ictalurus 

nebulosus 

Ictalurus  melas 


Ictalurus 

punctatus 


Ictalurus  catus 


Gambusla  afflnis 


Gasterosteus 

aculeatus 

(mlcrocephalus) 

Morone  saxatilis 


Archoplltes 

Interruptus 


Chaenobryttus 

gulosus 


Lepomls 

cyanellus 


Habitat 


No  data 


Sluggish 
rivers 

Sluggish 
rivers  and 
lakes 

Large  rivers 
with  clear 
bottoms 

Swift  flowing 
waters  over 
clear  bottoms 

Ponds,  irrigation  Insects 
canals,  warm 
water 

Ponds  and  fast  Insects,  crustaceans, 

flowing  water  algae 

Adult  - ocean  Adult  - fish 

young  - coastal  young  - inverte- 

rlvers  brates 

Lakes,  sloughs  Adults  - fish 
and  slow  young  - insects, 

moving  channels  zooplankton 

Muddy,  shallow  Insects,  fish 
ponds 

Ponds  and  slow  Insects,  fish 
flowing  streams 


Food  Habits 
No  data 

Omnivorous 

Omnivorous 

Omnivorous 

Omnivorous 
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Table  1:  rishes  Whoso  Distributions  Include  the 

Wastewater  Land  Application  Study  Sites  (continucfi) 


Co’union  Name 

Scientific  Name 

Habitat 

Food  Habits 

Bluegill 

Lepomis  macro- 
chirus 

Ponds  and 
s low 
flowing 
streams 

Insects,  fish, 
algae 

Rc'dear  sunfish 

Lepomis  micro- 
lephus 

Large,  warm 
rivers , 
bayous,  and 
lakes 

Plankton,  in- 
sects , 
rnollusks 

Lnrgcmouth  bass 

Microptorus 

salmoides 

Warm  ponds, 
sluggish 
waters 

Fish,  worm.s, 
frogs,  mussels 

Smallmouth  bass 

Microptorus 

dolornieui 

Cool,  swift 
water  stre-ams 
with  large 
pools,  and 
clear  lakes 

Fish  and  insects 

White  crapple 

Pomoxis  annu- 
laris 

Warm,  large, 
s low  rivers 

Insects,  fish 

Black  crapple 

Pomoxis 

nigromaculatus 

Warm,  large, 
slow  rivers 

Insects,  fish 

Yellow  perch 

Perea  flavescens 

Lakes,  ponds 
and  quieter 
parts  of 
streams 

Aquatic  insects , 
mollusk.s  and 
plankton 

Log()crch 

Percina  caprodes 

Turbid,  slow 
moving 
water 

Small  insects  , 
crustaceans 

Tule  perch 

Ilysterocarpus 

traskii 

Sloughs  and 
quiet  areas 
of  rivers 

Amphipods  , 
isopod small 
insect  larvae 
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Table  1:  Fishes  Whose  Distributions  Include  the 

Wastewater  Land  Application  Study  Sites  (continued) 


Common  Name 

Scientific  Name 

Habitat 

Food  Habits 

Aleutian  sculpln 

Cottus  aleutlcus 

Coastal 

streams 

Probably  small 
Invertebrates 

Prickly  sculpln 

Cottus  asper 

Common  in 
small  streams 

Probably  small 
invertebrates 

Riffle  sculpln 

Cottus  gulosus 

Stream  riffles 
In  rapid  flowing 
streams 

Small  invertebrates 
some  fish  eggs 

Pacific  staghorn 
sculpln 

Leptocottus 

armatus 

Common  inshore 
and  In  bays  and 
sloughs 

Many  small  in- 
vertebrates and 
algae 

Diamond  turbot 

Hypsopsetta 

guttulata 

Quiet  coastal 
waters,  bays 
and  sloughs 

Polychaete  worms, 
clam  siphons, 
shrimp 

Coastal  waters,  Adult  - some  fish, 
bays  larger  crustaceans 

young  - worms , 
small  crustaceans 


I 

1 

* The  limits  of  distribution  of  this  species  are  not  well  documented,  and 
the  presence  of  this  species  on  a project  site  is  uncertain  or  questionable. 

+ California's  Fully  Protected  List,  status  rare. 

Compiled  from:  Anon.  , Warmwater  Game  Fishes  of  California  (1965)  , Trout 
of  California  (1966),  A List  of  Common  and  Scientific  Names  of  Fishes  from 
the  United  States  and  Canada  (1960);  and  Kimsey  and  Fisk,  Freshwater  Non- 
game Fishes  of  California  (1964)  , Shapovalov,  et  al.  , A Revised  Chock  List 
of  the  Freshwater  and  Anadromous  Fishes  of  California. 


Table  2:  Tir-lios  Wlioso  DistribulioiiG  Include  th.-; 

Wastewater  Land  Applictition  Study  Sites 

Wastewater  Management  Area 


Common  Name 

A 

5 

12  IB 

21 

27 

20  42 

43 

Pacific  lamprey 

F.ntosphenus 

X 

X 

X 

X 

X 

X 

X 

tridontcita 

River  lamprey 

lampotra  uvresii 

X 

Brc'o);  lamjncy 

lampetra  planeri 

X 

Crc;en  sturgeon 

Acit  enser 

X 

X 

X 

X 

X 

medirostris 

White  sturgeon 

Ach'onsc'r 

X 

X 

X 

X 

X 

tiau’smontanus 

American  shad 

Aifl'iit 

X 

X 

X 

X 

X 

X 

X 

sapidiss  inici 

Thrcadfin  shod 

Doi'osoma 

X 

X 

X X 

X 

X 

X X 

X 

net. 

Pacilic  herring 

Clt’ei.'ii  hd.reneus 

X 

p.illas  i 

Slougli  anchovy 

Anchoa 

X 

dolicatissima 

NorthcTn  anchovy 

RngrauJis  rnordax 

X 

(nanus) 

Brown  trout 

Salrr.o  Irutta 

X 

Rainbow  trout 

Salmo 

gairdneri 

X 

X 

SteoJhcad  rain- 

Salmo  gairdneri 

X 

X 

X 

X 

X 

X 

X 

bow  trout 

(gairdneri) 

Ciiinooh  (king) 

Oncorhynchus 

X 

X 

X 

X 

X 

salmon 

tshawytscha 

Colio  (silver) 

Oncorhynclius 

X 

X 

X 

X 

X 

X 

salmon 

kisutch 

Pink  salmon 

Oncorhynchus 

X 

X 

eorbuscha 

Chum  salmon 

Oncorhynchus 

X 

X 

kefa 

V/hitebdit  smelt 

Allosmerus 

X 

elongatus 

Pond  smolt 

Hypomosus  olidus 

X 

Surf  smelt 

Plypomosus 

X 

prc'tiosus 

I-ongfin 

Spirinclios 

X 

(Sacramento)  thaJeicl-ithys 

smelt 

Tench  Tinea  tinc.i 

K-S 
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Table  2:  Fishes  Whose  Distributions  Include  the 

Wastewater  Land  Application  Study  Sites  (continued) 


Goldfish 

Carassius 

auratus 

X 

Carp 

Cyprinus  carpio 

X 

Sacramento 

Hesperoleucus 

X 

western  roach 

symmetricus 

(symmetricus) 

Monterey  western 

Hesperoleucus 

roach 

symmetricus 

(subditis) 

Venus  roach 

Hesperoleucus 

venustrus 

Thicktail  chub 

Gila 

crassicauda 

X 

Fathead  minnow 

Pimephales 

promelas 

X 

Sacramento  hitch 

Lavinia 

exilicauda 

(exilicauda) 

X 

Monterey  hitch 

Lavinia 

exilicauda 

(harenqus) 

Splittail 

Poqonichthys 

macrolepidotus 

X 

Golden  shiner 

Notemiqonus 

crysoleucas 

X 

Sacramento 

Ptychocheilus 

X 

squawfish 

qrandis 

Hardhead 

Mvlopharodon 

conocephalus 

X 

Pacific  speckled 

Rhinichthys 

X 

dace 

osculus 

(carrinqtoni) 

Sacramento 

Orthodon 

X 

blackfish 

microlepidotus 

Sacramento  tui 

Siphatcles 

X 

chub 

bicolor 

(formosus) 

4 5 12  18 21  27  28  42  43 


X 

X 


X 

X 


X 

X 


X X 


X X 


X X 


X 

X 


XXX 


X 

X 


X 

X 


X 

X 

X 


. ....  > 
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Table;  2:  I’ishcs  Whose  Distributions  Include  the 

Wastewater  Land  Application  Studv’  Sites  (continued) 

Wastewater  Management  Area 


Common  Name 

4 

5 

12 

18 

21 

27 

28 

42 

43 

Sacramento 

Catos  tom  us 

X 

X 

X 

X 

X 

V/estern 

occidentalis 

sucker 

(occiden'alis) 

Monterey 

Catos' '^”1  us 

X 

sucker 

mniotiltus 

Brown  bullhead 

Ictalurus 

X 

X 

X 

X 

X 

X 

X 

X 

X 

nebulosus 

Black  bullhead 

I.  me  las 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Channel  catfish 

I.  punclalus 

x 

X 

X 

X 

X 

X 

X 

White  catfish 

I,  catus 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Moscjuitoi  ish 

Gambusia  affinis 

X 

X 

X 

X 

X 

X 

X 

X 

X 

West  coast 

Gastcrostcus 

X 

X 

X 

X 

X 

X 

X 

X 

X 

thrcespinc 

aculeatus 

stickleback. 

(microcephalus) 

S!ripc;d  bass 

Morone 

X 

X 

X 

X 

X 

X 

saxatilis 

Sacramento 

Archoplites 

X 

X 

X 

perch 

inlerruptus 

Warmouth 

Ghaonobryttus 

X 

X 

X 

X 

X 

X 

gulosLis 

Green  sunfish 

Lopomis 

X 

X 

X 

X 

X 

X 

X 

X 

X 

cyanellus 

Blucgill 

Lepomis 

X 

X 

X 

X 

X 

X 

X 

X 

X 

macrochirus 

Redcar  sunfish 

Lepomis 

X 

X 

X 

X 

X 

X 

X 

X 

X 

microlophus 

Largemouth 

Microptorus 

X 

X 

X 

X 

X 

X 

X 

X 

X 

bass 

salmoides 

Smallmouth  bass 

Microptorus 

X 

X 

X 

dolomicui 

White  crappic 

Pomoxis 

annularis 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Black  crappic 

Pomoxis 

X 

X 

X 

X 

X 

X 

X 

X 

X 

nigrom.aculatus 

Yellow  porch 

Perea 

X 

X 

X 

flavcnscens 

Logperch 

Pcrcina  caprodos 

X 

X 

Tule  I'crch 

llystcrocarpus 

X 

X 

X 

X 

track  ii 
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Table  2:  Fishes  Whose  Distributions  Include  the 

Wastewater  Land  Application  Study  Sites  (continued) 


Common  Name 

4 5 

12  18 

21 

27 

28 

42  43 

Aleutian  sculpin 

Cottus 

aleuticus 

X 

X 

Prickly  sculpin 

Cottus  asper 

X 

X 

X 

X 

Riffle  sculpin 

Cottus  aulosus 

X 

X 

X 

X 

Pacific 

Leptocottus 

X 

X 

X 

X 

staghore 

armatus 

sculpin 

Diamond  turbot 

Hvpsopsetta 

X 

X 

X 

X 

X 

quttulata 

Starry  flounder 

Platichthvs 

X 

X 

X 

X 

X 

stellatus 

* 


The  limits  of  distribution  of  this  species  are  not  well  documented,  and 
the  presence  of  this  species  on  a project  site  is  uncertain  or  questionable. 


Table  3 

COMMON  INSHOJIE  FISHES 


Common  Name 


Brown  smoothhound 
Leopard  shark 
Soupfin  shark 
Spiny  dogfish 
Bat  ray 

Round  stingray 
Shovelnoso  guitarfish 
Pacific  sardine 
Pacific  herring 
Round  herring 
American  shad 
Northern  anchovy’ 
Steclhead  rainbov;  trout 

Chinook  (king)  salmon 
Coho  (silver)  salmon 
Surf  sm.elt 
Whitebait  smelt 
Night  smelt 
Long  fin  (Sacramento) 
smelt 
Eulachon 
Bay  pipefish 
Striped  bass 
V.’hitc  spotted  greenling 
Barred  surfperch 
Calico  surfperch 
Redtail  surfperch 
Sliiner  surfperch 
Walleyed  surfperch 
Silver  surfperch 
Spotfin  surfperch 
Striped  surfperch 
Black  perch 
Rainbow  surfperch 
Pile  perch 
Rubber! ip  perch 
Reef  perch 
Dwarf  perch 
Arrow  goby 
Longjaw  mudsucker 
Wliite  seaperch 
Cabezon 


Occurrence 

Scientific  Name  Site  Number 

18  28 


Triakis  henlei 
TriakiU  semr f asciata 
Ga leorh i nus  zyooterus 
Squalus  acanth.ias 
My]  ioba'ti~s  cal  ifornicus 
+ Urolophus  hal lerT 
* P-hinobatos  productus 
Sardinops  caerulens 
Clunea  oaliasi 
Etrumesus  teres 
Alosa  sapidissima 
Encraul IS  m.ordax 
Sa!mo  gairdneri 
rga'irdeneri) 

On c o r h y r. c : u s tshawy tscha 
Oncor O')  ".chus  kisutch 
Hy pomes  a s pret:.osus 
AllosmcTiJs  eloneatus 
Spir inchus  starksT 
m Spirinchus  thaleichthys 

+•  Thaleichthys  pacif icus 
m Syngnatr.us  cr iseol ineatus 
Morone  saxati 1 is 
liexanrarros  ste!  leri 
Amphi  sticivas  agenteus 
Am.ph  1 f. 1 1 c h u s koelzi 
As'p.’nstichus  rhocioterus 
CvT.'.g  togas  ter  aonr  ck:  ata 
Hyper  pros  open  artjenteum 
Hyper  prosopc.!i  ell  ipticum 
Hyper prosopon  anale 
Embi otoca  lateralis 
Embj  otoca  jacksoni 
Hypsurus  cary i 
Damal  ic.hthvs  vacca 
Rhacochil~:s  toxotes 
Amphi gor.opteru s aurora 
Micro;:. etr us  m.ini mus 
Clevclanuia  los 
+*  Gill  ichllr/s  nirabililis 
l*lanc‘rodo:''.  f urcotus 
Scot giaoiiicht'nvs  marmoratus 


: 


X X 

X 

X 

X 
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Common  Name 

Scientific  Nome 

Occurrence 
Site  Number 

18  28 

Black  rockfish 
Flag  rockfish 

Sebastodes  melanops 
S.  rubrivinctus 

X 

X 

X 

Treef ish 

« 

S . serricips 

X 

China  rockfish 

S.  nel'ulosus 

X 

X 

Black  and  yellow  rockfish 

S.  chrysonelas 

X 

X 

Blue  rockfish 

S.  mystinus 

X 

X 

Kelp  rockfish 

S.  atrovirens 

X 

X 

Olive  rockfish 

S.  serranoides 

X 

X 

Grass  rockfish 

S.  rastrellicer 

X 

X 

Lingcod 

Ophiodon  eloncatus 

X 

X 

Pacific  staghorn  sculpin 

Leptocottus  arr.atus 

X 

X 

Buffalo  sculpin 

Enophrys  bisoi. 

X 

X 

Red  Irish  lord 

Hemilepidotus  hemilepidotus 

X 

X 

Reef  Irish  lord 

Hemilep'i  dotus  spincsus 

X 

X 

Scalyhead  sculpin 

Artedius  bar rinctoni 

X 

X 

Bonyhead  sculpin 

Artedius  notospiiotus 

X 

X 

Padded  sculpin 

Artedius  fenestralis 

X 

X 

Smoothhead  sculpin 

Artedius  lateralis 

X 

X 

Johnny  sculpin 

Oliqocottus  naculcsus 

X 

X 

Saddleback  sculpin 

Oliqocottus  rirensis 

X 

X 

Chameleon  sculpin 

Oliqocottus  snyderi 

X 

X 

Wooly  sculpin 

Clinocottus  analis 

X 

X 

Mosshead  sculpin 

Clinocottus  globiceps 

X 

X 

Sharpnose  sculpin 

Clinocottus  acuticeps 

X 

X 

Rubber  sculpin 

Ascelichthys  rhodorus 

X 

X 

Tidepool  snailfish 

Liparis  florae 

X 

X 

Bandtail  snailfish 

Liparis  rvitteri 

X 

X 

Weed  klipfish 

Gibbonsia  metzi 

X 

X 

Sarcastic  fringehead 

« 

Neoclinus  blar.chardi 

X 

X 

Saddleback  gunnel 

Pholis  ornata 

X 

X 

Penpoint  gunnel 

Apodichthys  flavidus 

X 

X 

Rockweed  gunnel 

Zererpes  lucorum 

X 

X 

Monkeyface  blenny 

Cebidichthys  violaceus 

X 

X 

Cockscomb 

Anoplarchus  purpurescens 

X 

X 

Rock  blenny 

Xiphister  mucosus 

X 

X 

Black  prickleback 

Epiqeiclithys  atropurpureus 

X 

X 

Jacksmelt 

+ 

Atherinoos  cal iiorniensis 

X 

X 

Topsmelt 

+ 

Atherinops  ai  r inis 

X 

X 

California  halibut 

Paraliclithys  californicus 

X 

X 

Itornyhead  turbot 
C-0  turbot 

Plcuronichtnys  verticalis 
Pleuron ichth'.-s  coonosus 

X 

X 

X 

Diamond  turbot 

+ 

HYPOsetta  outtulata 
Cithar i chthvG  sticr.aeus 

X 

X 

Speckled  sanddab 

X 

X 

Bigmouth  sole 
Rock  sole 

• 

Ilippotjlossina  stomata 
Lepidopsctta  bilineata 

X 

X 

X 

Sand  sole 

Psctt iciithys  nolanostictus 

X 

X 

English  sole 

Paroplirys  vctulus 

X 

K-H 
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Occurrence 


Common  Name 

Scientific  Name 

Site 

18 

Number 

28 

Scaly-fin  sole 

Isopsetta  isolepis 

X 

X 

Rex  sole 

Glystoccpholus  zachirus 

X 

X 

Starry  flounder 

+ Platichthys  stellatus 

X 

X 

California  tonguefish 

f Syrohurus  atricauoa 

X 

X 

Northern  clingfish 

Gobiesox  naeandricus 

X 

X 

* The  limits  of  distribution  of  this  species  is  not  well  documented, 
and  the  presence  of  the  species  on  a project  site  is  uncertain 
or  questionable. 

+ Frequently  found  in  bays  and  sloughs,  adult  or  juvenile  life  stages, 


Compiled  from:  Anon.,  A 


List  of  Common  and  Scientific  Names  of 
(196u) ; Baxter,  Inshore 


Fif'Jios  fron  the  United  StaCe  

i'TLilies  “oi  CalTiornia  (1960);  CJian  ~ar.d  Molina,  Conservation  ot 
riarine  Animal .s  on  Buxbury  Reef  (1965)  ; Clemens  and  '.;ilby,~  Fishes 
oi'  tne  I'ac-rirc  Coast  ol  Canada  (1967);  and  Miller,  et  al.,  A Frcld 
Guide  to  some  Coim.on  Ocean  Soort  Fishes  of  California  (19657"; 


Tabic  4:  AMPHIBIANS  WHOSE  DISTRIBUTION  INCLUDE  THE  WASTEWATER  LAND  APPLICATION  STUDY  SITES 
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Table  5 


AMPHIBIANS  V.HUSL  DISTRIBUTION  INCLUDE  THE  mASTEV.ATE^  LAND  APPLICATION 
; STUDY  SITES 

I Site  Area 


Conjnon  Name 

4 

5 

12 

1C 

?T 

27 

28 

42 

4 3 

Californiii  tiger  salamander 

X 

* 

X 

X 

* 

X 

X 

X 

X 

Pacific  giant  salamander 

* 

X 

• X 

X 

X 

Northern  rough- skinned  newt 

X 

X 

X 

X 

X 

X 

X 

Coast  range  newt 

X 

X 

X 

X 

X 

X 

X 

X 

Red-bellied  newt 

* 

bn  !;a  t ina 

X 

X 

* 

X 

X 

X 

X 

* 

ic 

Yellow-eyed  salamander 

* 

* 

California  slender  salamander 

X 

X 

* 

X 

X 

X 

X 

X 

X 

.Speckled  black  salamarider 

X 

X 

X 

Santa  Cruz  black  salamander 

X 

Arboieal  salam.andcr 

X 

* 

X 

X 

X 

X 

X 

X 

X 

Wer.tern  spadefoot  toad 

X 

X 

X 

* 

X 

X 

X 

California  toad 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Pacific  tree  frog 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Ciililornia  red-legged  frog 

X 

X 

X 

X 

X 

X 

X 

X 

X 

I'oothill  yel  low- legged  frog 

X 

X 

X 

X 

X 

X 

X 

X 

* 

J-.'j  ] 1 frog 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X Probably  occurs  on  the  area. 

* Linats  of  distribution  poorly  documented;  presence  of  this 
sf>ccies  on  tlie  .site  is  uncertain  or  questionable. 
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4 


site  Area 


Conciion  Name 

4 

5 

12 

18 

21 

27 

28 

42 

4 

Northwentorn  pond  turtle 

X 

X 

X 

X 

X 

X 

Southwestern  pond  turtle 

X 

X 

X 

X 

X 

X 

Blunt-nosc'd  leopard  lizard 

X 

X 

Yel low-backi-d  spiny  lizard 

* 

* 

Northwestern  fence  lizard 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Northern  sapel^rush  lizard 

X 

* 

* 

X 

X 

California  s icle-blotched  lizard 

* 

X 

X 

X 

X 

California  horned  lizard 

X 

★ 

X 

X 

* 

X 

X 

X 

>: 

Desert  niijht  lizard 

* 

* 

Western  sl.ink 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Gilbert's  skink 

X 

>: 

V'ar legated  skink 

* 

* 

California  whiptail 

X 

X 

X 

* 

X 

* 

X 

X 

California  alligator  lizard 

X 

X 

X 

X 

X 

X 

X 

X 

X 

San  Francisco  alligator  lizard 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Black  legless  lizard 

X 

Silvery  Icnjlcss  lizard 

ir 

X 

X 

X 

X 

Pacific  rubber  boa 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Pacific  ringneck  snake 

X 

X 

X 

X 

X 

X 

X 

X 

y 

Northern  ringneck  snake 

* 

* 

* 

Sharp-tailed  snake 

X 

X 

X 

X 

X 

X 

X 

X 

X 

V.’estei  n ye  1 ] ov.  -bc  11  ic^d  racer 

X 

X 

X 

X 

X 

X 

X 

X 

X 

San  J oag u in  wh i p s n a k e 

X 

X 

X 

X 

X 

X 

X 

Alameda  striped  racer 

X 

X 

X 

X 

X 

X 

X 

X 

X 

California  striped  racer 

* 

* 

* 

it 

California  glossy  snake 

* 

X 

X 

Pacific  cjop>her  snake 

X 

X 

X 

X 

X 

X 

X 

X 

X 

California  kingsnake 

X 

X 

X 

X 

X 

X 

X 

X 

X 

California  mountain  kingsnake 

X 

Coast  mountain  kingsnake 

X 

X 

X 

Saint  Helena  mountain  kingsnake 

* 

* 

X 

Western  longnosc  snake 

X 

* 

* 

X 

>: 

Valley  garter  snake 

X 

* 

X 

X 

California  reci-sidea  garter  snake 

X 

* 

X 

X 

X 

X 

X 

X 

* 

San  Franc'isco  garter  snake 

X 

Mountain  garter  snake 

X 

Coast  garter  snake 

X 

* 

X 

X 

X 

X 

X 

X 

* 

Westenn  ac]uatic  ganger  snake 

* 

* 

X 

Acjuatic  ga.rter  snake 

X 

X 

X 

X 

Santa  Cruz  garter  snake 

X 

X 

X 

X 

X 

Two-stripf>d  gartPr  snake 

♦ 

« 

Cdant  garter  snake 

X 

X 

X 

California  bluck-headed  snake 

X 

X 

• 

California  night  snake 

X 

X 

X 

X 

X 

X 

Northern  pacific  rattlesnake 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X i ret  .-hi',  ; urs  in  the  site  area 

’ Lir.jrs  of  distribution  poorly 

docufrented ; 

presence 

of  tfii 

s spec 

i es 

in 

the  site  area  is  uncertain  or  questionable. 
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Mountain  Sialia  currucoic.es  Open  terrain,  Insects,  berries 

bluebird  scattered  trees 
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linq  Sturnus  vulgaris  Farms,  open  country.  Insects,  fruits 

open  groves,  fields  grains 
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Magnolia  warbler  Dendroica  rr.agnolia  Lew  conifers;  other  Insects 

trees  during 
migrations 
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Table  9 


BIRDS  AHOSE  DISTRIBUTION  INCLUDE  THE  WASTEWATER  LAND  APPLICATION  STUDY  SITES 

Site  Area 


Coir.n.on  Name 

4 

5 

12 

18 

21 

27 

28 

Comnon  loon 

+ 

* 

+ 

4 

* 

4 

Yellow-billed  loon 

+ 

Arctic  loon 

+ 

+ 

4 

Red- throated  loon 

+ 

4 

Rcd-neckcd  grebe 

+ 

+ 

4 

Ilorr.cd  grebe 

+ 

+ 

-t 

4 

* 

4 

Eared  grebe 

+ 

+ 

+ 

+ 

4 

X 

4 

V’estern  grebe 

+ 

X 

+ 

+ 

4 

X 

4 

Picd-billcd  grebe 

+ 

+ 

+ 

+ 

4 

X 

4 

Black-footed  albatross 

+■ 

X 

FuliTiar 

+ 

X 

Pink- footed  shearwater 

+ 

X 

Pale- footed  shearv.’ater 

* 

Kev;  Zealand  shearwater 

X 

X 

Sooty  shearv;ater 

+ 

X 

Slender-billed  shearwater 

+ 

X 

Manx  shearwater 

* 

X 

Fork- tailed  petrel 

+ 

X 

.each's  petrel 

+ 

X 

Ashy  petrel 

+ 

X 

Black  petrel 

+ 

X 

White  pelican 

+ 

* 

+ 

+ 

* 

* 

4 

Brown  pelican 

+ 

4 

Double-crested  cormorant 

+ 

+ 

+ 

+ 

4 

X 

4 

Brandt's  cori::orant 

+ 

4 

Pelagic  cormorant 

4 

4 

Great  blue  heron 

+ 

+ 

+ 

4 

4 

X 

4 

Green  heron 

X 

•t 

+ 

4 

4 

X 

4 

Little  blue  heron  (D 

+ 

4 

Cattle  egret 

+ 

4 

Corunon  egret 

+ 

+ 

+ 

4 

4 

X 

4 

Snowy  egret 

+ 

+ 

+ 

4 

4 

X 

4 

Black -crowned  night  heron 

+ 

X 

+ 

4 

4 

X 

4 

Least  bittern 

X 

X 

+ 

4 

4 

X 

X 

American  bittern 

+ 

+ 

+ 

4 

4 

X 

4 

Wood  ibis 

+ 

White-faced  ibis 

+ 

* 

+ 

* 

* 

Whistling  swan 

+ 

+ 

+ 

4 

4 

X 

* 

Trumpeter  swan 

4 

4 

Canada  goose 

+ 

+ 

+ 

4 

4 

X 

4 

Brant 

4 

* 

Black  brant 

+ 

4 

X 

White-gronted  goose 

+ 

+ 

+ 

4 

* 

X 

4 

Snow  goose  . 

+ 

+ 

+ 

4 

* 

* 

'luc  goose  ' 

* 

* 

+ 

* 

* 

* 

K-62 


»XX  + X*+X+  + + ++  + » ++X 


Site  Area 


Conimon  None 

4 

5 

12 

18 

21 

27 

28 

42 

43 

Ross'  goose 

+ 

X 

+ 

* 

X 

X 

X 

Fulvous  tree  duck 

ic 

* 

+ 

A 

A 

X 

X 

Mallard 

+ 

+ 

+ 

+ 

+ 

X 

4 

4 

■f 

Gadwall 

+ 

+ 

+ 

+ 

+ 

X 

4 

4 

X 

Pintail 

+ 

+ 

+ 

+ 

+ 

X 

4 

4 

+ 

Conur.on  teal 

+ 

Grc'cn-wimjod  teal 

+ 

X 

+ 

+ 

+ 

X 

4 

4 

X 

Cluc-\vincjcu  teal 

+ 

* 

+ 

X 

X 

* 

X 

X 

X 

Cinnaincjn  teal 

+ 

X 

+ 

+ 

+ 

X 

4 

X 

X 

Furopean  widgeon 

ic 

+ 

4 

/ui'.crican  widgeon 

+ 

+ 

+ 

+ 

+ 

X 

4 

4 

X 

Shoveler 

+ 

+ 

+ 

+ 

+ 

X 

4 

4 

+ 

V.’ood  duck 

+ 

+ 

+ 

+ 

+ 

X 

4 

X 

X 

Redhead 

+ 

X ' 

■ + 

+ 

4 

X 

4 

X 

X 

Ring-necked  duck 

+ 

X 

+ 

+ 

4 

X 

4 

X 

X 

Canvf.  shack 

+ 

X 

+ 

4 

X 

4 

-1 

X 

Greater  scaup 

+ 

+ 

+ 

+ 

4 

4 

Lesser  scaup 

+ 

X 

+ 

+ 

4 

X 

4 

4 

X 

Tu  C ted  duck  ^ ^ ) 

+ 

Farrow's  goldeneye 

+ 

X 

Luf  f Ichcad 

+ 

X 

+ 

+ 

4 

X 

4 

X 

4 

Old squaw 

+ 

X 

iarlequin  duck 

+ 

A 

v\’hi te-winged  scoter 

+ 

4 

Surf  scoter 

+ 

+ 

4 

Coemon  scoter 

+ 

4 

Ruddy  duck 

+ 

+ 

+ 

+ 

4 

X 

4 

4 

X 

Hooded  merganser 

+ 

X 

+ 

+ 

4 

A 

4 

A 

* 

Coninon  merganser 

+ 

+ 

+ 

+ 

4 

X 

4 

X 

X 

Rcd-breastc:c:  merganser 

+ 

+ 

4 

Turkey  vulture 

+ 

+ 

+ 

+ 

4 

X 

4 

4 

X 

Whi to- t.'ii led  kite 

+ 

+ 

+ 

-4- 

4 

X 

4 

+ 

Goshawk 

* 

+ 

+ 

4 

Shai p-shinned  hawk 

+ 

■f 

+ 

+ 

4 

X 

4 

4 

+ 

Cooper ' s hawk 

+ 

+ 

+ 

+ 

4 

X 

4 

4 

+ 

Red- tailed  hawk 

+ 

+ 

+ 

+ 

4 

X 

4 

4 

+ 

Harlan's  )iav;k 

■i 

Ked-sliouldcred  hawk 

+ 

+ 

+ 

+ 

4 

X 

4 

X 

X 

Ewainson ' s hawk 

+ 

+ 

+ 

+ 

X 

X 

4 

X 

X 

Rough- legged  hawk 

+ 

X 

+ 

+ 

X 

X 

4 

X 

X 

Ferruginous  hawk 

+ 

+ 

+ 

+ 

4 

X 

X 

X 

X 

Golden  eagle 

+ 

+ 

+ 

+ 

4 

X 

4 

4 

X 

Hald  eagle 

* 

* 

+ 

+ 

4 

A 

4 

A 

* 

Marsh  liawk 

+ 

+ 

+ 

+ 

4 

X 

4 

4 

X 

Osprey 

X 

X 

+ 

+ 

4 

X 

X 

X 

X 

Prairie  falcon 

+ 

* 

+ 

+ 

* 

A 

4 

* 

Peregrine  falcon 

+ 

* 

+ 

+ 

4 

A 

4 

A 

n 

Pioaon  hawk 

+ 

+ 

+ 

+ 

4 

X 

X 

X 

X 

Sparrow  hawk 

+ 

+ 

+ 

+ 

4 

X 

4 

4 

+ 

K-63 


Site  Area 


Cominon  Name 

4 

5 

12 

18 

21 

27 

28 

A 

California  quail 

+ 

+ 

+ 

+ 

4 

X 

4 

4 

Mountain  quail 

4 

Ring-necked  pheasant 

+ 

+ 

+ 

+ 

4 

X 

4 

4 

Chukar 

* 

A 

A 

Turkey 

X 

X 

A 

A 

Sandhill  crane 

X 

+ 

+ 

Clapper  rail 

+ 

X 

4 

Virginia  rail 

+ 

* 

+ 

+ 

4 

X 

X 

4 

Sora 

+ 

* 

+ 

+ 

4 

X 

X 

X 

Yellow  rail 

. + 

* 

* 

+ 

4 

A 

A 

A 

Black  rail 

+ 

+ 

A 

A 

Conjnon  gallinule 

+ 

+ 

+ 

+ 

4 

X 

X 

4 

/UTierican  coot 

+ 

+ 

+ 

+ 

4 

X 

4 

4 

Black  cystercatcher 

+ 

4 

Semi  pair, a ted  plover 

+ 

* 

+ 

+ 

* 

X 

4 

X 

Snowy  plover 

+ 

+ 

X 

4 

X 

Ki  lldeer 

+ 

+ 

+ 

+ 

4 

X 

4 

4 

Mountain  plover 

* 

+ 

+ 

* 

X 

Aiiierictin  golden  plover 

+ 

+ 

A 

A 

A 

Black-bellied  plover 

+ 

X 

+ 

+ 

4 

X 

4 

X 

Surf bird 

+ 

4 

Ruddy  turnstone 

+ 

+ 

4 

ilack  turnstone 

+ 

4 

Common  snipe 

+ 

X 

+ 

+ 

4 

X 

4 

4 

Long-billed  curlew 

+ 

X 

+ 

+ 

4 

X 

4 

X 

KliimJarel 

+ 

* 

+ 

+ 

X 

4 

X 

Spotted  sandpiper 

+ 

X 

+ 

4 

X 

4 

X 

Solitary  sandpiper 

* 

* 

+ 

+ 

A 

A 

A 

Vi’andcring  tattler 

+ 

4 

4 

Willet 

+ 

X 

+ 

+ 

A 

X 

4 

4 

Greater  yellcwlegs 

+ 

+ 

+ 

+ 

4 

X 

4 

X 

Lesser  yellov;legs 

+ 

* 

+ 

+ 

A 

X 

4 

Knot 

+ 

4 

Rock  sandpiper 

4 

Pectoral  sandpiper 

+ 

X 

+ 

4 

A 

X 

A 

X 

Baird's  sandpiper 

* 

* 

* 

4 

A 

A 

A 

X 

Least  sandpiper 

+ 

X 

+ 

4 

4 

X 

4 

4 

Dunlin 

+ 

+ 

+ 

4 

4 

X 

4 

4 

Short-billed  dowitcher 

X 

X 

X 

4 

X 

X 

4 

X 

Long-billed  dowitcher 

+ 

X 

+ 

4 

4 

X 

4 

4 

Stilt  sandpiper 

X 

+ 

4 

A 

Semi- pa Ima tod  sandpiper 

4 

V.’estein  sandpiper 

+ 

X 

+ 

a, 

4 

X 

4 

4 

Mai  bled  godwit 

+ 

* 

+ 

4 

A 

X 

4 

A 

Hudsor.ian  godwit  (D 

4 

Ruff 

4 

Sander ling 

4 

4 

American  avocct 

+ 

X 

+ 

4 

X 

X 

4 

4 

K-64 


+ x4-  + x>;  X++  *xx++  +*  +XX  ++  » + x 


Common  IJ.ino 

Black-neckcd  stilt 
I Kcd  phal:iro;.c 

1 Wilson's  phalaiopc 

' Nortlicrn  phalatope 

1 I'omarinc  jaccor 

Parasitic  jaccjor 
Glaucous  gull 
Glaucous-\'iriocd  gull 
W’cstcrn  gull 
Herring  gull 
Calilornia  gull 
Ring-billed  gull 
Mev;  gull 
Piankliii's  gull 
Ponapar to ' s gull 
lieeir.idnn  ' s gull 
Black-legged  kittiwake 
Sabine's  gull 
Tors  ter 's  te  rn 
Common  earn 
Arctic  tern 
'east  torn 
Icgant  tern 
Caspian  tern 
Black  tern 
Conimon  murre 
Pigeon  giillemot 
Marbled  i,.urrclct 
>:antus'  murrelot 
Ancient  murrelot 
Cassi n ' s auk i et 
Parakeet  auk  let 
Rhinoceros  auklet 
Tufted  puffin 
Band- tailed  pigeon 
Rock  dove 
Mourning  dove 
Vel lov-bi lied  cuckoo 
California  roadrunner 
Barn  owl 
Sc  rcccli  owl 
Gro.it  liornecl  owl 
Pygmy  owl 
Bun  owing  owl 
Siiottt'd  owl 
Long-enred  owl 
Slioi  t- cared  owl 
Saw-v;hot  owl 


Site  Area 


jl. 

5 

1 2 

1 B 



27 

28 

-12 

A 3 

+ 

X 

♦ 

4 

X 

X 

4 

4 

X 

4 

X 

+ 

X 

4 

4 

X 

X 

X 

X 

4- 

4 

X 

4 

4 

4 

X 

X 

X 

X 

4 

X 

4 

X 

4 

4 

X 

4 

4 

* 

4 

4 

4 

X 

4 

4 

X 

4 

4 

4 

4 

4 

4 

4 

X 

4 

4 

4 

4 

4 

4 

4 

4 

X 

4 

4 

4 

4 

4 

4 

4 

4 

X 

4 

4- 

4 

4 

4 

+ 

4 

4- 

4- 

* 

* 

4 

4 

X 

4 

4 

4 

+ 

X 

4 

4 

4 

4 

4 

4 

X 

* 

4 

* 

* 

4 

4 

* 

X 

4 

X 

A 

4 

4 

X 

4 

X 

4 

X 

4 

X 

+ 

X 

4 

4 

X 

4 

X 

* 

* 

X 

+ 

X 

X 

X 

X 

* 

4 

4 

4 

X 

4 

-t- 

* 

4 

X 

4 

★ 

4 

X 

4 

4 

it 

4 

4 

X 

4 

4 

X 

X 

X 

X 

4 

X 

>: 

X 

4 

4 

4 

4 

4 

X 

4 

4 

4 

it 

* 

4 

it 

* 

* 

* 

X 

4 

4 

X 

* 

4 

X 

4 

4 

4 

X 

4 

4 

4 

* 

X 

N’ 

4 

X 

4 

X 

X 

4 

4 

4 

4 

4 

X 

4 

X 

X 

4 

•r 

4 

>: 

4 

X 

4 

4 

4 

X 

4 

X 

4 

* 

4 

4 

4 

* 

X 

4 

4 

X 

4 

>: 

X 

4 

* 

4. 

4 

X 

X 

4 

X 

X 

it 

* 

it 

4 

4 

* 

4 

* 

it 

4 


K-o5 


r 

t 

'i 

f 


Site  Area 


Common  5'amo 

4 

5 

12 

18 

21 

27 

28 

42 
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X+X+  X x+xx  ++x+xx*x+  + + x*+  + + + ++  +*x  + 


Sit*  Area 


Com:v.on  IJamo 


4 5 12  18  22  27  28  42  43 


Slatc-colorcd  junco 
Oregon  junco 
Chipping  sparrow 
Brewer ' s sparrow 
Black-chinned  sparrow 
Harris'  sparrow 
VJhite-crowned  sparrov; 
Golden-crowned  .sparrow 
Khite-throated  sparrov/ 

Fox  sparrow 
Lincoln's  sparrow 
Swar.ip  sparrow 
Song  .sparrov; 

Lapland  longspur 
Chestnut  collared  longspur 


+ On  the  1971  Christmas  Bird  Count  or  on  one  of  the  ether  local  lists, 
referenced  i - the  bibliography,  for  a location  or.  or  near  the 
v;astcwiitcr  management  area. 

X Probably  occurs  on  the  area. 

* The  presence  of  this  species  on  the  area  is  uncertain  or 
questionable . 

(1)  Very  uncommon;  a vagrant  or  straggler  well  outside  of  its  normal 
range. 
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Table  10:  MAMMALS  WHOSE  DISTRIBUTION  INCLUDE  THE  WASTEWATER  LAND  APPLICATION  STUDY  SITES 
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* 

Valley  pocket  gopher 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Little  pocket  mouse 

* 

X 

It 

* 

San  Joaquin  pocket  mouse 

X 

* 

It 

California  pocket  mouse 

t 

X 

X 

X 

X 

X 

Heermann  kangaroo  rat 

X 

X 

X 

X 

X 

X 

X 

Giant  kangaroo  rat 

X 

. 

Santa  Cruz  kangaroo  rat 

X 

X 

X 

Big-eared  kangaroo  rat 
Fresno  kangaroo  rat 

* 

* 

Beaver 

X 

X 

X 

X 

X 

Western  harvest  house 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Salt  marsh  harvest  house 

X 

* 

* 

California  m.ouse 

X 

X 

X 

X 

X 

X 

Deer  mouse 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Brush  mouse 

X 

X 

X 

X 

* 

X 

X 

X 

X 

’iiion  mouse 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Southern  grasshopper  mouse 

X 

Desert  woodrat 

X 

X 

X 

X 

Dusky- footed  woodrat 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Tree  phenacomys 

X 

X 

X 

California  redback  vole 

* 

X 

California  vole 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Muskrat 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Norway  rat 

X 

X 

X 

X 

X 

X 

X 

X 

X 

House  mouse 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Pacific  jumping  mouse 

* 

X 

X 

Porcupine 

* 

* 

Blacktail  jackrabbit 

X 

X 

X 

X . 

X 

X 

X 

X 

X 

Desert  cottontail 

X 

X 

X 

X 

X 

X 

X 

Brush  rabbit 

X 

X 

X 

X 

X 

X 

X 

X 

X 

wild  boar/  feral  pig 

X 

X 

Elk 

* 

* 

X 

Tule  elk 

* 

Blacktail  deer 

X 

X 

* 

X 

X 

X 

X 

X 

X 

California  mule  deer  x 

X Probably  occurs  on  the  area. 

* Limits  of  distribution  poorly  documented;  presence  of  this 
species  on  the  site  is  uncertain  or  questionable. 
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